
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2016/0034597 A1 

US 2016.0034597A1 

Graf et al. (43) Pub. Date: Feb. 4, 2016 

(54) SYSTEMAND METHOD FOR A BACK STACK (52) U.S. Cl. 
IN A MULT-APPLICATION ENVIRONMENT CPC ...... G06F 17/30958 (2013.01); G06F 3/04842 

2013.01); G06F 3/0482 (2013.01 
(71) Applicant: Dell Products, LP, Round Rock, TX ( ) ( ) 

(US) 

(72) Inventors: Knut Graf, Austin, TX (US); Mark W. (57) ABSTRACT 
Welker, Westlake, TX (US); Abu S. 
Sanaullah, Austin, TX (US); Jorge A. A system and method for a back Stack in a multi-application 
Abullarade, Austin, TX (US); Kenneth environment, wherein the method comprises adding an entry 
W. Stufflebeam, Georgetown, TX (US); to a last-in-first-out (LIFO) data structure, the entry compris 
Deeder M. Aurongzeb, Austin, TX (US) ing application state information descriptive of an application 

state of a software application and display state information 
(21) Appl. No.: 14/448,840 descriptive of a display state of a display Surface of a touch 

screen device, adjusting a LIFO data structure pointer to 
(22) Filed: Jul. 31, 2014 reflect a revised LIFO data structure state resulting from the 

Publication Classification adding the entry, receiving a backbutton actuation indication, 
in response to receiving the backbutton actuation indication, 

(51) Int. Cl. restoring the software application to the application state and 
G06F 7/30 (2006.01) restoring the display Surface to the display state, and readjust 
G06F 3/0482 (2006.01) ing the LIFO data structure pointerto reflect an original LIFO 
G06F 3/0484 (2006.01) data structure State that existing prior to the adding the entry. 

Touch. Screen 

205 

210 

290 

260 

280 

22O 

295 

270 

  



Patent Application Publication Feb. 4, 2016 Sheet 1 of 15 US 2016/0034597 A1 

Touch Screen 
Interface 
194 

100 
114 

Processor 
110 

112-u? Graphics Interface 
118 16 140 Memory / Chipset 

130 120 

122-M. 1241 

| I/O Interface Disk Controller Video Display 
155 160 144 

62 
126-1 

Network C C 
Interface Dr 164 166 Disk Emulator 
170 18O 

s Solid State Drive 
W 184 

Operating Application Other Program Program 
System Programs Modules Data 
186 188 190 192 

FIG. 1 

  

  

  

  



Patent Application Publication Feb. 4, 2016 Sheet 2 of 15 US 2016/0034597 A1 

205 

Touch SCreen 

210 

290 

260 

280 

220 

295 

270 

FIG. 2 

  



Patent Application Publication Feb. 4, 2016 Sheet 3 of 15 US 2016/0034597 A1 

30 

205 

Touch SCreen 

290 

280 

310 

295 

FIG. 3 

  



Patent Application Publication Feb. 4, 2016 Sheet 4 of 15 US 2016/0034597 A1 

40 

205 

Touch SCreen 

410 

290 

280 

295 

460 

FIG. 4 

  



Patent Application Publication Feb. 4, 2016 Sheet 5 of 15 US 2016/0034597 A1 

FIG. 5 

  



Patent Application Publication Feb. 4, 2016 Sheet 6 of 15 US 2016/0034597 A1 

r 

205 

FIG. 6 

  



Patent Application Publication Feb. 4, 2016 Sheet 7 of 15 US 2016/0034597 A1 

205 710 

FIG. 7 

  



Patent Application Publication Feb. 4, 2016 Sheet 8 of 15 US 2016/0034597 A1 

RECORD ENTRY IN 
CONTEXTUALLY ASSOCATED 

BACK STACK 

WINDOW. USE STATE CHANGED? 

RESTORE RETRIEVED WINDOW. USE 
STATE 

INSTANTIATE RETRIEVED STATE 

813 

BACK BUTTON TAP 
RESULT DISPLAYED 

814 

POP STACK 
ENTRIES 

FIG. 8 

  

  



Patent Application Publication Feb. 4, 2016 Sheet 9 of 15 US 2016/0034597 A1 

APP N STATE 2 APPY STATE 2 

CL 
APP N STATE 1 

914 APP MSTATE 2 

290 280 295 

FIG. 9 

  



Patent Application Publication Feb. 4, 2016 Sheet 10 of 15 US 2016/0034597 A1 

r 

APPN STATE 2 

1044 

CL 
APP N STATE 1 

1014 ? APP MSTATE 2 

FIG. 10 

    

  



Patent Application Publication Feb. 4, 2016 Sheet 11 of 15 US 2016/0034597 A1 

APP N STATE 2 

1134 

APPX STATE 1 

1141 
APPN STATE 1 

APP MSTATE 2 

APP MSTATE 1 

290 280 295 

FIG 11 

  



Patent Application Publication Feb. 4, 2016 Sheet 12 of 15 US 2016/0034597 A1 

1208 

120 

FIG. 12 

  



Patent Application Publication Feb. 4, 2016 Sheet 13 of 15 US 2016/0034597 A1 

130 

FIG. 13 

  



Patent Application Publication Feb. 4, 2016 Sheet 14 of 15 US 2016/0034597 A1 

  



Patent Application Publication Feb. 4, 2016 Sheet 15 of 15 US 2016/0034597 A1 

r 
LIMITING LAUNCHING OF A SINGLE 

1501 1508 

SPECIFYINGVIRTUAL DISPLAY 
PARAMETERS TO THE SINGLE 

DISPLAY APP TO A FIRST DISPLAY DISPLAY APP 

1502 1509 

LIMITING LAUNCHING OFA SPECIFYING SECOND VIRTUAL 
SECOND SINGLE-DISPLAY APP TO DISPLAY PARAMETERS TO THE 

A SECOND DISPLAY SECOND SINGLE-DISPLAY APP 

1503 1510 

ESTABLISHING AN INTERFACE 
COMPRISINGAVIRTUAL DISPLAY 

AND VIRTUAL SENSORS 

1504 1511 

ESTABLISHING ASECOND RECEIVING ASECOND WINDOW 
INTERFACE COMPRISINGA IMAGE AT THE SECOND VIRTUAL 
SECOND VIRTUAL DISPLAY DISPLAY 

RECEIVING AWINDOW IMAGEAT 
THE VIRTUAL DISPLAY 

1505 1512 

OBTAINING SENSOR DATA FROM 
PHYSICAL SENSORS 

DISPLAYING THE WINDOW IMAGE 
ON THE FIRST DISPLAY 

1506 1513 

PROVIDING SENSOR DATA TO DISPLAYING THE SECOND 
SINGLE-DISPLAY APP VIA THE WINDOW IMAGE ON THE SECOND 

VIRTUAL SENSORS DISPLAY 

1507 1514 

PROVIDING SENSOR DATA TO THE DISPLAYING THE WINDOW IMAGE 
SECOND SINGLE-DISPLAY APPVA ACROSS ALL OF MULTIPLE 

DISPLAYS SECOND VIRTUAL SENSORS 

MAPPING THE VIRTUAL 
DISPLAY PARAMETERS TO 

COMBINED PHYSICAL DISPLAY 
1515 PARAMETERS 

FIG. 15 

  

  

  

  

  

  



US 2016/0034597 A1 

SYSTEMAND METHOD FORA BACK STACK 
IN A MULT-APPLICATION ENVIRONMENT 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001 Related subject matter is contained in the following 
co-pending application: 
0002 This application is related to U.S. patent application 
Ser. No. (DC-102464), entitled “System and Method 
for Using Single-Display Application Programs on a Multi 
Display Device.” by Knut Graf et al., filed of even date here 
with, which is hereby incorporated by reference. 
0003. This application is related to U.S. patent application 
Ser. No. 14/299,204, entitled “Method and System of Detect 
ing Subsystem Input Power without Using Sense Compo 
nent by Shiguo Luo et al., filed on Jun. 9, 2014, which is 
hereby incorporated by reference. 

FIELD OF THE DISCLOSURE 

0004. The present disclosure generally relates to informa 
tion handling systems, and more particularly relates to a use 
of a single-display application on a multi-display device. 

BACKGROUND 

0005. As the value and use of information continues to 
increase, individuals and businesses seek additional ways to 
process and store information. One option is an information 
handling system. An information handling system generally 
processes, compiles, stores, or communicates information or 
data for business, personal, or other purposes. Technology 
and information handling needs and requirements can vary 
between different applications. Thus information handling 
systems can also vary regarding what information is handled, 
how the information is handled, how much information is 
processed, stored, or communicated, and how quickly and 
efficiently the information can be processed, stored, or com 
municated. The variations in information handling systems 
allow information handling systems to be general or config 
ured for a specific user or specific use such as financial trans 
action processing, airline reservations, enterprise data Stor 
age, or global communications. In addition, information 
handling systems can include a variety of hardware and soft 
ware resources that can be configured to process, store, and 
communicate information and can include one or more com 
puter systems, graphics interface systems, data storage sys 
tems, networking systems, and mobile communication sys 
tems. Information handling systems can also implement 
various virtualized architectures. The hardware resources can 
include touch screens. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006. It will be appreciated that for simplicity and clarity 
of illustration, elements illustrated in the Figures are not 
necessarily drawn to scale. For example, the dimensions of 
Some elements may be exaggerated relative to other elements. 
Embodiments incorporating teachings of the present disclo 
Sure are shown and described with respect to the drawings 
herein, in which: 
0007 FIG. 1 is a block diagram illustrating an information 
handling system 100 according to an embodiment of the 
present disclosure; 
0008 FIG. 2 is an elevation view diagram illustrating a 
touch screen apparatus 200 in a portrait orientation in a full 
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size window mode with each of windows 230 and 240 in a 
landscape orientation according to an embodiment of the 
present disclosure; 
0009 FIG. 3 is an elevation view diagram illustrating a 
touch screen apparatus 300 in a portrait orientation in a non 
full-size window mode with window 330 a landscape orien 
tation according to an embodiment of the present disclosure; 
0010 FIG. 4 is an elevation view diagram illustrating a 
touch screen apparatus 400 in a portrait orientation in a full 
screen mode with window 430 in a landscape orientation 
according to an embodiment of the present disclosure; 
0011 FIG. 5 is an elevation view diagram illustrating a 
touch screen apparatus 500 in a landscape orientation in a 
full-size window mode with each of windows 530 and 540 in 
a portrait orientation according to an embodiment of the 
present disclosure; 
0012 FIG. 6 is an elevation view diagram illustrating a 
touch screen apparatus 600 in a landscape orientation in a 
non-full-size window mode with window 630 in a portrait 
orientation according to an embodiment of the disclosure; 
0013 FIG. 7 is an elevation view diagram illustrating a 
touch screen apparatus 700 in a landscape orientation in a 
full-screen mode with window 730 in a landscape orientation 
according to an embodiment of the disclosure; 
0014 FIG. 8 is a flow diagram illustrating a method 800 
for managing a back Stack behavior in a touch screen appa 
ratus according to an embodiment of the disclosure; 
0015 FIG. 9 is a block diagram illustrating a progression 
of application states of Software applications in a window 
mode of a touch screen apparatus 900 according to an 
embodiment of the disclosure; 
0016 FIG. 10 is a block diagram illustrating a progression 
of application states of software applications in a full-screen 
mode of a touch screen apparatus 1000 according to an 
embodiment of the disclosure; 
0017 FIG. 11 is a block diagram illustrating a progression 
of application states of software applications including both a 
window mode and a full-screen mode of a touch screen appa 
ratus 1100 according to an embodiment of the disclosure; 
0018 FIG. 12 is a block diagram illustrating an architec 
ture 1200 for the provision of a virtual display and virtual 
sensors for a single-display application program on a single 
touch screen panel of a multi-display touch screen apparatus 
according to an embodiment of the disclosure; 
0019 FIG. 13 is a block diagram illustrating an architec 
ture 1300 for the provision of a virtual display and virtual 
sensors for a single-display application program across mul 
tiple touch screen panels of a multi-display touch screen 
apparatus according to an embodiment of the disclosure; 
0020 FIG. 14 is an elevation view diagram illustrating 
adaptation of a home screen from a single touch screen panel 
to multiple touchscreen panels in a landscape mode 1400 and 
in a portrait mode 1410 according to an embodiment of the 
disclosure; and 
0021 FIG. 15 is an flow diagram illustrating a method 
1500 for execution of a single-display application program on 
a multi-display touchscreen apparatus using a virtual display 
and virtual sensors according to an embodiment of the dis 
closure. 

0022. The use of the same reference symbols in different 
drawings indicates similar or identical items. 
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DETAILED DESCRIPTION OF THE DRAWINGS 

0023 The following description in combination with the 
Figures is provided to assist in understanding the teachings 
disclosed herein. The description is focused on specific 
implementations and embodiments of the teachings, and is 
provided to assist in describing the teachings. This focus 
should not be interpreted as a limitation on the scope or 
applicability of the teachings. 
0024 FIG. 1 is a block diagram illustrating an information 
handling system 100 according to an embodiment of the 
present disclosure. For purposes of this disclosure, an infor 
mation handling system can include any instrumentality or 
aggregate of instrumentalities operable to compute, classify, 
process, transmit, receive, retrieve, originate, Switch, Store, 
display, manifest, detect, record, reproduce, handle, or utilize 
any form of information, intelligence, or data for business, 
Scientific, control, entertainment, or other purposes. For 
example, an information handling system can be a personal 
computer, a tablet, a PDA/smartphone, a consumer electronic 
device, a network server or storage device, a Switch router, 
wireless router, or other network communication device, or 
any other Suitable device and can vary in size, shape, perfor 
mance, functionality, and price. Information handling sys 
tems can include processing resources, such as a central pro 
cessing unit (CPU) or hardware or software control logic, and 
can operate to execute code. 
0025. The information handling system 100 can include a 
physical processor 110 coupled to chipset 120 via host bus 
112. Physical processor 110 can operate to execute code. 
Other embodiments can include additional processors 
coupled to a chipset. In further embodiments, each processor 
can be connected to the chipset via a separate host bus. In 
these embodiments, the chipset can Support multiple proces 
sors and can allow for simultaneous processing of multiple 
processors and Support the exchange of information within an 
information handling system during multiple processing 
operations. In other embodiments, processing resources of an 
information handling system can include hardware or soft 
ware control logic. 
0026. According to one aspect, the chipset 120 can be 
referred to as a memory hub or a memory controller. For 
example, the chipset 120 can include an Accelerated Hub 
Architecture (AHA) and can include a memory controller hub 
and an input/output (I/O) controller hub. As a memory con 
troller hub, the chipset 120 can function to provide access to 
physical processor 110 using the hostbus. The chipset 120 
can also provide a memory interface for accessing memory 
130 using memory bus 118. In a particular embodiment, the 
memory bus 118 and the hostbus 112 can be individual buses 
or part of the same bus. The chipset 120 can also provide bus 
control and can handle transfers between the buses when 
there are multiple buses. 
0027. According to another aspect, the chipset 120 can be 
generally considered an application specific chipset that pro 
vides connectivity to various buses, and integrates other sys 
tem functions. For example, the chipset 120 can be provided 
using an Intel(R) Hub Architecture (IHA) chipset that can also 
include two parts, a Graphics and AGP Memory Controller 
Hub (GMCH) and an I/O Controller Hub (ICH). For example, 
an Intel 820E, an 815E chipset, or any combination thereof, 
available from the Intel Corporation of Santa Clara, Calif., 
can provide at least a portion of the chipset 120. The chipset 
120 can also be packaged as an application specific integrated 
circuit (ASIC). 
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0028. The information handling system 100 can also 
include a graphics interface 140 that can be coupled to the 
chipset 120 using bus 116. In one form, the graphics interface 
140 can be a Peripheral Component Interconnect (PCI) 
Express interface to display content within a video display 
144. Other graphics interfaces can also be used. The graphics 
interface 140 can provide a video display output to the video 
display 144. The video display 144 can include one or more 
types of video displays such as a flat panel display (FPD) or 
other type of display device. In some embodiments, informa 
tion handling system 100 can be a video game controller and 
Video display 144 can be a television console. 
0029. The information handling system 100 can also 
include an I/O interface 155 that can be connected via I/O bus 
122 to the chipset 120. The I/O interface 155 and I/O bus 122 
can include industry standard buses or proprietary buses and 
respective interfaces or controllers. For example, the I/O bus 
can also include a PCI bus or a high speed PCI-Express bus. 
PCI buses and PCI-Express buses can be provided to comply 
with industry standards for connecting and communicating 
between various PCI-enabled hardware devices. Other buses 
can also be provided in association with, or independent of 
I/O bus 122 including, but not limited to, industry standard 
buses or proprietary buses, such as Industry Standard Archi 
tecture (ISA), Small Computer Serial Interface (SCSI), Inter 
Integrated Circuit (IC), System Packet Interface (SPI), or 
Universal Serial buses (USBs). 
0030. In an alternate embodiment, the chipset 120 can be 
a chipset employing a Northbridge/Southbridge chipset con 
figuration (not illustrated). For example, a Northbridge por 
tion of the chipset 120 can communicate with the processor 
110 and can control interaction with the memory 130, the I/O 
bus that can be operable as a PCI bus, and activities for the 
graphics interface 140. In many embodiments, graphics inter 
face 140 can be a separate graphics card. Graphics interface 
140 includes graphics processing unit 150. The Northbridge 
portion can also communicate with the processor 110 using 
the hostbus. The chipset 120 can also include a Southbridge 
portion (not illustrated) of the chipset 120 and can handle I/O 
functions of the chipset 120. The Southbridge portion can 
manage the basic forms of I/O such as Universal Serial Bus 
(USB), serial I/O, audio outputs, Integrated Drive Electronics 
(IDE), and ISA I/O for the information handling system 100. 
0031. The information handling system 100 can further 
include a network interface 170 connected to I/O interface 
155 via bus 126. In a particular embodiment, bus 126 and I/O 
bus 122 can be individual buses or part of the same bus. The 
network interface 170 can provide connectivity to a network 
128, e.g., a wide area network (WAN), a local area network 
(LAN), wireless network (IEEE 802), or other network. The 
network interface 170 can also interface with macrocellular 
networks including wireless telecommunications networks 
such as those characterized as 2G, 3G, or 4G or similar 
wireless telecommunications networks similar to those 
described above. The network interface 170 can be a wireless 
adapter having antenna systems for various wireless connec 
tivity and radio frequency Subsystems for signal reception, 
transmission, or related processing. 
0032. The information handling system 100 can further 
include a disk controller 160 connected to chipset 120 via bus 
124. Inaparticular embodiment, bus 124 and hostbus 112 can 
be individual buses or part of the same bus. Disk controller 
160 can include a disk interface 162 that connects disc con 
troller 160 to one or more internal disk drives such as a hard 
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disk drive (HDD) 164 and an optical disk drive (ODD) 166 
such as a Read/Write Compact Disk (R/WCD), a Read/Write 
Digital Video Disk (R/W DVD), a Read/Write mini-Digital 
Video Disk (R/W mini-DVD), or other type of optical disk 
drive. Disk controller 160 is also connected to disk emulator 
180. An example of disk interface 162 includes an Integrated 
Drive Electronics (IDE) interface, an Advanced Technology 
Attachment (ATA) such as a parallel ATA (PATA) interface or 
a serial ATA (SATA) interface, a SCSI interface, a USB inter 
face, a proprietary interface, or a combination thereof. Disk 
emulator 180 permits a solid-state drive 184 to be coupled to 
information handling system 100 via an external interface 
182. An example of external interface 182 includes a USB 
interface, an IEEE 1394 (Firewire) interface, a proprietary 
interface, or a combination thereof. Alternatively, solid-state 
drive 184 can be disposed within information handling sys 
tem 100. 

0033. The disk drive units 164 and 166 and solid state 
drive 184 can include a computer-readable medium in which 
one or more sets of instructions such as Software can be 
embedded. Further, the instructions can embody one or more 
of the methods or logic as described herein. In a particular 
embodiment, the instructions can reside completely, or at 
least partially, within memory 130 and/or within processor 
110 during execution by the information handling system 
100. Memory 130 and processor 110 also can include com 
puter-readable media. In the embodiment of FIG.1, disk drive 
unit 164 contains operating system 186, application programs 
188 (often referred to as "apps'), other program modules 190, 
and program data 192. 
0034) Information handling system 100 also includes 
touchscreen interface 194 connected to chipset 120 via a bus 
114. Touchscreen interface 194 can provide a touch interface 
to users. A touch screen can consist of a surface that reacts to 
the touch of a user, enabling the user to enter input. The touch 
can be performed by a finger of the user or by a variety of 
pen-shaped instruments, such as a stylus and an active pen. 
These instruments will be referred to as user input instru 
ments. Some embodiments of a touch screen can also recog 
nize and react to a user input instrument placed near the 
Surface of the touch screen. The touch screen also serves as a 
display. In other embodiments, a touchscreen interface can be 
directly connected to a processing unit. In addition, a touch 
screen interface can be connected to a processing unit via a 
serial port, parallel port or other interface as known in the art. 
0035 Application programs 188 can generate displays on 
a touch screen and touch screen interface 194 can enable a 
user to interact with the application programs 188. Data used 
to produce the displays can be stored in program data 192. 
The displays can include objects programming constructs 
that enable user interaction and that possess properties in 
addition to pure display properties. Thus, pure bit map 
regions are not objects. Programs that process text, such as 
word processing programs and spreadsheets, can create 
words as objects. A user can interact with these objects in 
order to change the size or type of font, correct typographical 
errors, change the capitalization, and other features. A spread 
sheet program can also create cells as objects. Programs can 
create other graphical images that a user can interact with by 
selecting through touch screen interface 194. A map program 
can generate multiple vector objects for display in a map 
image. The map program can, for instance, generate vector 
objects to represent buildings, businesses, intersections, or 
other portions of a region. The user may be able to determine 
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properties of the represented objects by interacting with the 
graphical images of the objects on a map. By manipulating an 
object of the program, a user can determine directions to the 
object or other information about the portion of the region 
represented, such as contact information, business hours, or 
business name. Similarly, a drawing program can generate 
objects that a user can manipulate by changing the size, line 
thickness, location, or other properties. The objects created 
by drawing programs and other programs creating images can 
include vector objects, such as lines, polygons, and Bezier 
CUWCS. 

0036. The objects generated by application programs 188 
may have a granularity larger than the pixel level of images 
produced by the programs. As a result, portions of an object 
may not themselves be objects and possess the properties of 
objects. Thus, in a drawing program, for example, properties 
Such as the weight or pattern of a line apply only to objects, 
and not to portions of an object that are not themselves 
objects. 
0037. A controller can mediate between the program and 
the touch screen to control the display of objects created by 
the program. In the case of a text processing program, for 
example, the controller can be a standard controller for the 
display of text. Many text controllers can implement the 
display of text in accordance with rich text format (RTF) 
characteristics. Given a command to display text with speci 
fied RTF characteristics, such as a fontsize and font color, the 
text controller can generate the proper text display on the 
touch screen. 

0038. In the embodiment of FIG. 1, holding a user input 
instrument near the touchscreen can cause an emphasis of the 
display of objects near the user input instrument. In some 
embodiments, objects nearer the user input instrument can be 
displayed with a greater emphasis than objects further from 
the user input instrument. Further, the user may be able to 
select objects by touching the user input instrument to the 
touch screen and dragging the user input instrumentalong the 
Surface of the screen. In response to this motion, the applica 
tion program generating the objects can select the objects. 
Emphasizing an object shall mean emphasizing a display of 
the object. 
0039 FIG. 2 is an elevation view diagram illustrating a 
touch screen apparatus 200 in a portrait orientation in a full 
size window mode with each of windows 230 and 240 in a 
landscape orientation according to an embodiment of the 
present disclosure. Touch screen apparatus 200 includes 
touch screen housing 205 and display surfaces 290 and 295. 
Touch screen housing 205 includes controls 250. Display 
surfaces 290 and 295 include at least one touch screen panel. 
In an example having two touch screen panels, boundary 280 
depicts an edge of each of touch screen panels. The edges 
depicted by boundary 280 need not be immediately adjacent. 
For example, touch screen panels can be separated by some 
distance in the same plane or in different planes, for example, 
each in a part of a multi-part touch screen housing 205. The 
relationship between the parts of a multi-part touch screen 
housing 205 can be fixed or variable. For example, different 
parts of a multi-part touch screen housing can be rotatable, 
translatable, or both rotatable and translatable with respect to 
each other. 

0040 Display surfaces 290 and 295 display windows 230 
and 240. The displays on windows 230 and 240 can include 
images produced by application programs such as application 
programs 188 of FIG.1. The displays can include the display 
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of objects. A user may be able to interact with the objects by 
entering input into touch screen 205 using a finger, stylus, 
pen, or other object to touch the touch screen 205. Controls 
250 can control the operation of touch screen 205. In one 
embodiment, for example, depressing a button can shift touch 
screen 205 to object recognition mode. In this mode, touch 
screen 205 can recognize objects when the finger, stylus, pen, 
or other object is in close proximity to them and can highlight 
or otherwise emphasize the objects. 
0041. In the illustrated embodiment, window 230 includes 
an application display area 210 and a button bar 260, and 
window 240 includes an application display area 220 and a 
button bar 270. Application display area 210 displays an 
image generated in accordance with instructions of a first 
application program of application software being executed 
on touch screen apparatus 200. Application display area 220 
displays an image generated in accordance with instructions 
of a second application program of application Software 
being executed on touch screen apparatus 200. Button bars 
260 and 270 provide soft buttons which can be selected by 
touch screen input. Button bars 260 and 270 include icons 
displayed over areas for which actuation of touchscreen input 
is recognized as selection of the respective functions depicted 
by the icons. As an example, if a “home' icon corresponding 
to a “home” soft button is selected, for example, by touching 
the icon, a “home” function is performed, reverting the dis 
play to a home screen. As another example, if a "menu' icon 
corresponding to a "menu' soft button is selected, a “menu 
function is performed, displaying a menu from which other 
functions can be selected. As yet another example, ifa “back” 
icon corresponding to a “back Soft button is selected, a 
“back’ function is performed, reverting the display to a pre 
viously displayed application state. As illustrated, each win 
dow 230 and 240 has its own respective button bar 260 and 
270. If, for example, in a single-display display state, window 
230 were the only window visible and window 240 were not 
displayed, only button bar 260 of window 230 would be 
displayed in window 230. 
0.042 Touch screens such as touchscreen 205 can include 
resistive touch screens, capacitive touch screens, Digitizer 
tablets, Surface acoustic wave touch screens, infrared grid 
touchscreens, infrared acrylic projection touch screens, opti 
cal imaging touchscreens, dispersive signal technology touch 
screens, acoustic pulse recognition touch screens, and other 
touch screens known to those of skill in the art. Resistive 
touch screen detect touch or pressure. They can consist of 
multiple conductive layers. In response to pressure or touch, 
the layers may touch, creating an electrical connection. 
Capacitive touch screens can detect a change in electrical 
conductivity caused by the touch of a finger or other user 
input instrument. Digitizer tablets, also known as active digi 
tizers, can locate a user input instrument by detecting electri 
cal signals. Some require an active pen, which generates the 
electrical signals. Others generate an electrical field and may 
be able to detect the motion of a user input instrument within 
the electrical field. Some of these tablets may be able to detect 
the motion of a finger near the touch screen but not touching 
the touch screen. 

0043. An infrared grid recognizes a location of a touch by 
a disruption to a grid of light emitting diode (LED) beams. It 
uses an array of infrared LED and photo detector pairs. An 
infrared acrylic projection touchscreen uses infrared cameras 
to detect distortions in a translucent acrylic sheet. Optical 
touchscreens use image sensors are placed around the edges 
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of the screen. Infrared back lights are placed in the camera's 
field of view on the other side of the screen. A touch shows up 
as a shadow and each pair of cameras can then be pinpointed 
to locate the touch or even measure the size of the touching 
object. Dispersive signal technology touch screens use sen 
sors to detect the piezoelectricity in the glass that occurs due 
to a touch. Algorithms then interpret this information to deter 
mine the location of the touch. Acoustic pulse recognition 
touch screens detect the Sound waves produced by touches to 
determine the location of the touches. 

0044. In many embodiments, a touchscreen can recognize 
a finger, stylus, pen, or other user input instrument located 
near the touchscreen but not touching the surface of the touch 
screen. In this case, the user input instrument is said to be 
hovering. Hovertechnologies can include the electrical signal 
generation of the pen or touchscreen described above, the use 
of cameras, capacitive sensors, and other technologies known 
to those of skill in the art. A hovering user input instrument 
can be recognized by the analysis of images captured by one 
or more cameras from reflections of LED beams projected 
near the front of a touch screen. Capacitive sensors can com 
bine mutual capacitance and self capacitance to detect a user 
input instrument hovering above the Surface of a touchscreen. 
In some embodiments, a combination of technologies can be 
used to detect user input instruments hovering over touch 
screens, such as a combination of image capture and capaci 
tance. A hover-sensing device is a device able to detect a user 
input instrument hovering above or nearby the surface of a 
touch screen. In many embodiments, the hover-sensing 
device is a component of the touch screen. 
0045. In some embodiments, touch screen apparatus 200 

is able to recognize the position of a user input instrument 
near the surface of the touch screen and to coordinate the 
movements of the user input instrument with the display of 
text or other objects on the touch screen. In some embodi 
ments, capacitive touch input devices can offer the capability 
of detecting a “hovering user input instrument, before the 
instrument actually physically touches the display. In other 
embodiments, digitizer input devices (accepting input from 
an active pen) also offer the capability to detect a hovering pen 
tip, before the pen actually physically touches the display. 
Other technologies for recognizing a hovering touch screen 
include signal generation by a touch screen, the use of cam 
eras, and other technologies known to those of skill in the art. 
0046. The coordination of the movements of the user input 
instrument with the display of text or other objects on the 
touchscreen can be achieved by identifying a controller of the 
words or other objects displayed on the touch screen that are 
nearby the tip of the user input instrument. A driver of the 
touch screen can then interact with the text control, translat 
ing movements of the pen into commands to the text control 
to highlight text. In further embodiments, the driver can uti 
lize rich text formatting capabilities of the text control to show 
the per-word proximity highlights, as calculated based on the 
individual word's positions in relation to the pen tip. Such 
standardized display controllers may not be available for 
modifying the display of other objects, such as objects of a 
map. In Such a case, the driver may have to utilize an appli 
cation programming interface (API) or other communication 
method. An API can consistofa set of routines made available 
by an application Such as a mapping application. Other pro 
grams can use the routines to request the performance of 
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low-level tasks by the application, Such as changing the dis 
play of objects generated by the application, by calling upon 
the routines of the API. 

0047. In some embodiments, the process of emphasizing 
objects near the user input instrument can begin by setting the 
touch screen display in an object recognition mode. In this 
mode, whena user input instrument is hovering near the touch 
screen, the touchscreen emphasizes objects on display on the 
touch screen that are near the user input instrument. The user 
input instrument can be, for example, an electric pen, a finger, 
or other pointing instrument known to those of skill in the art 
for providing user input to a touch screen. In further embodi 
ments, the mode can be set by adjusting a control on the touch 
screen or on the user input instrument; for example, by 
depressing a button on an active pen or other electric pen. 
Thus, when a control is used to set the touch screen to object 
recognition mode and the user input instrument is a finger, the 
user can rely on a control on the touch screen itself to set the 
touch screen to object recognition mode. In other embodi 
ments, the mode can be set without adjusting a control. 
0048. In many embodiments, the process of emphasizing 
objects can be harnessed to simplify the targeting involved in 
text selection. This dynamic highlight of nearby objects can 
guide the user in placing the tip of a user input instrument on 
a desired object. The user can then touch the object on the 
Surface of the touch screen to begin an object selection pro 
cess with that object. Further, the touching of the tip or other 
pointing end of the user input instrument to the display Sur 
face can end the dynamic emphasis of nearby objects. 
0049. In other embodiments, objects other than words can 
be displayed. In many embodiments, forms of emphasis other 
than underlining can be used. In general, an emphasis of a 
word or other object can mark or distinguish a segment of text 
or other object from other segments of text in a body of text or 
other objects in a touch screen display. Methods for empha 
sizing can include highlighting, a segment mark, differenti 
ated font—a larger size font; a different font; fonts with 
different characteristics, such as bold, italicized, or under 
lined; drawing a boundary, Such as a rectangular boundary, 
around the portion of text; a blinking background, with black 
highlights blinking on and off a display similar to a marquee; 
a rotating black or red border, a shimmer, in which text moves 
in and out of focus; and sparkles moving through the text or 
other objects. Methods for emphasizing text or other objects 
can also include other uses of graphical elements to point to 
the portion of text or other objects; and other methods of 
visually distinguishing a portion of text or other objects that 
may occur to those of skill in the art. The phrase “object 
selection assistance” refers to user interface features that 
assist a user in the selection of objects. The phrase shall 
include emphasizing objects near a hovering user input 
instrument. 
0050 FIG. 3 is an elevation view diagram illustrating a 
touch screen apparatus 300 in a portrait orientation in a non 
full-size window mode with window 330 in a landscape ori 
entation according to an embodiment of the present disclo 
sure. Touch screen apparatus 300 includes touch screen 
housing 205 and display surfaces 290 and 295. Touch screen 
housing 205 includes controls 250. Display surfaces 290 and 
295 include at least one touch screen panel. In an example 
having two touch screen panels, boundary 280 depicts an 
edge of each of touch screen panels. The edges depicted by 
boundary 280 need not be immediately adjacent. For 
example, touch screen panels can be separated by Some dis 
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tance in the same plane or in different planes, for example, 
each in a part of a multi-part touch screen housing 205. The 
relationship between the parts of a multi-part touch screen 
housing 205 can be fixed or variable. For example, different 
parts of a multi-part touch screen housing can be rotatable, 
translatable, or both rotatable and translatable with respect to 
each other. 

0051 Display surfaces 290 and 295 display window 330, 
which may occupy, for example, a portion of display Surface 
290, a portion of display surface 295, or, as shown, a portion 
spanning both display surface 290 and display surface 295. 
The displays on window 330 can include images produced by 
application programs such as application programs 188 of 
FIG.1. The displays can include the display of objects. A user 
may be able to interact with the objects by entering input into 
touch screen 205 using a finger, stylus, pen, or other object to 
touch the touch screen 205. Controls 250 can control the 
operation of touch screen 205. In one embodiment, for 
example, depressing a button can shift touch screen 205 to 
object recognition mode. In this mode, touch screen 205 can 
recognize objects when the finger, stylus, pen, or other object 
is in close proximity to them and can highlight or otherwise 
emphasize the objects. 
0052. In the illustrated embodiment, window 330 includes 
an application display area 310 and a button bar 360. Appli 
cation display area 310 displays an image generated in accor 
dance with instructions of a first application program of appli 
cation Software being executed on touch screen apparatus 
300. Button bar 360 provides soft buttons which can be 
selected by touchscreen input. Button bars 360 includes icons 
displayed over areas for which actuation of touchscreen input 
is recognized as selection of the respective functions depicted 
by the icons. As an example, if a “home' icon corresponding 
to a “home” soft button is selected, for example, by touching 
the icon, a “home” function is performed, reverting the dis 
play to a home screen. As another example, if a "menu' icon 
corresponding to a “menu' soft button is selected, a "menu 
function is performed, displaying a menu from which other 
functions can be selected. As yet another example, ifa “back” 
icon corresponding to a “back Soft button is selected, a 
“back’ function is performed, reverting the display to a pre 
viously displayed application state. As illustrated, window 
330 has its own button bar 360. 

0053 FIG. 4 is an elevation view diagram illustrating a 
touch screen apparatus 400 in a portrait orientation in a full 
screen mode with window 430 in a landscape orientation 
according to an embodiment of the present disclosure. Touch 
screen apparatus 400 includes touch screenhousing 205 and 
display surfaces 290 and 295. Touch screen housing 205 
includes controls 250. Display surfaces 290 and 295 include 
at least one touch screen panel. In an example having two 
touch screen panels, boundary 280 depicts an edge of each of 
touch screen panels. The edges depicted by boundary 280 
need not be immediately adjacent. For example, touch screen 
panels can be separated by Some distance in the same plane or 
in different planes, for example, each in a part of a multi-part 
touchscreenhousing 205. The relationship between the parts 
of a multi-part touch screen housing 205 can be fixed or 
variable. For example, different parts of a multi-part touch 
screenhousing can be rotatable, translatable, or both rotatable 
and translatable with respect to each other. 
0054 Display surfaces 290 and 295 display window 430, 
which, in the illustrated example, spans both of display Sur 
faces 290 and 295. The display on window 230 can include 
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images produced by application programs such as application 
programs 188 of FIG.1. The displays can include the display 
of objects. A user may be able to interact with the objects by 
entering input into touch screen 205 using a finger, stylus, 
pen, or other object to touch the touch screen 205. Controls 
250 can control the operation of touch screen 205. In one 
embodiment, for example, depressing a button can shift touch 
screen 205 to object recognition mode. In this mode, touch 
screen 205 can recognize objects when the finger, stylus, pen, 
or other object is in close proximity to them and can highlight 
or otherwise emphasize the objects. 
0055. In the illustrated embodiment, window 430 includes 
an application display area 410 and a button bar 460. Appli 
cation display area 410 displays an image generated in accor 
dance with instructions of a first application program of appli 
cation Software being executed on touch screen apparatus 
400. Button bar 460 provides soft buttons which can be 
selected by touchscreen input. Button bar 460 includes icons 
displayed over areas for which actuation of touchscreen input 
is recognized as selection of the respective functions depicted 
by the icons. As an example, if a “home' icon corresponding 
to a “home” soft button is selected, for example, by touching 
the icon, a “home” function is performed, reverting the dis 
play to a home screen. As another example, if a "menu' icon 
corresponding to a "menu' soft button is selected, a “menu 
function is performed, displaying a menu from which other 
functions can be selected. As yet another example, ifa “back” 
icon corresponding to a “back Soft button is selected, a 
“back function is performed, reverting the display to a pre 
viously displayed application state. As illustrated, window 
430 has its own button bar 460. 

0056 FIG. 5 is an elevation view diagram illustrating a 
touch screen apparatus 500 in a landscape orientation in a 
full-size window mode with each of windows 530 and 540 in 
a portrait orientation according to an embodiment of the 
present disclosure. Touch screen apparatus 500 includes 
touch screenhousing 205 and display surfaces 290 and 295. 
Touch screen housing 205 includes controls 250. Display 
surfaces 290 and 295 include at least one touch screen panel. 
In an example having two touch screen panels, boundary 280 
depicts an edge of each of touch screen panels. The edges 
depicted by boundary 280 need not be immediately adjacent. 
For example, touch screen panels can be separated by some 
distance in the same plane or in different planes, for example, 
each in a part of a multi-part touch screen housing 205. The 
relationship between the parts of a multi-part touch screen 
housing 205 can be fixed or variable. For example, different 
parts of a multi-part touch screen housing can be rotatable, 
translatable, or both rotatable and translatable with respect to 
each other. 

0057 Display surfaces 290 and 295 display windows 530 
and 540. The displays on windows 530 and 540 can include 
images produced by application programs such as application 
programs 188 of FIG.1. The displays can include the display 
of objects. A user may be able to interact with the objects by 
entering input into touch screen 205 using a finger, stylus, 
pen, or other object to touch the touch screen 205. Controls 
250 can control the operation of touch screen 205. In one 
embodiment, for example, depressing a button can shift touch 
screen 205 to object recognition mode. In this mode, touch 
screen 205 can recognize objects when the finger, stylus, pen, 
or other object is in close proximity to them and can highlight 
or otherwise emphasize the objects. 
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0058. In the illustrated embodiment, window 530 includes 
an application display area 510 and a button bar 560, and 
window 540 includes an application display area 520 and a 
button bar 570. Application display area 510 displays an 
image generated in accordance with instructions of a first 
application program of application software being executed 
on touch screen apparatus 500. Application display area 520 
displays an image generated in accordance with instructions 
of a second application program of application Software 
being executed on touch screen apparatus 500. Button bars 
560 provide soft buttons which can be selected by touch 
screen input. Button bars 560 include icons displayed over 
areas for which actuation of touch screen input is recognized 
as selection of the respective functions depicted by the icons. 
As an example, if a “home icon corresponding to a “home’ 
Soft button is selected, for example, by touching the icon, a 
“home” function is performed, reverting the display to a home 
screen. As another example, if a "menu' icon corresponding 
to a "menu' soft button is selected, a "menu' function is 
performed, displaying a menu from which other functions can 
be selected. As yet another example, if a “back' icon corre 
sponding to a “back” soft button is selected, a “back’ function 
is performed, reverting the display to a previously displayed 
application state. As illustrated, each window 530 and 540 has 
its own respective button bar 560 and 570. If, for example, in 
a single-display display state, window 530 were the only 
window visible and window 540 were not displayed, only 
button bar 560 of window 530 would be displayed in window 
S30. 

0059 FIG. 6 is an elevation view diagram illustrating a 
touch screen apparatus 600 in a landscape orientation in a 
non-full-size window mode with window 630 in a portrait 
orientation according to an embodiment of the disclosure. 
Touch screen apparatus 600 includes touch screen housing 
205 and display surfaces 290 and 295. Touch screenhousing 
205 includes controls 250. Display surfaces 290 and 295 
include at least one touch screen panel. In an example having 
two touch screen panels, boundary 280 depicts an edge of 
each of touch screen panels. The edges depicted by boundary 
280 need not be immediately adjacent. For example, touch 
screen panels can be separated by Some distance in the same 
plane or in different planes, for example, each in a part of a 
multi-part touch screen housing 205. The relationship 
between the parts of a multi-part touch screen housing 205 
can be fixed or variable. For example, different parts of a 
multi-part touchscreenhousing can be rotatable, translatable, 
or both rotatable and translatable with respect to each other. 
0060 Display surfaces 290 and 295 display window 630, 
which may occupy, for example, a portion of display Surface 
290, a portion of display surface 295, or, as shown, a portion 
spanning both display surface 290 and display surface 295. 
The displays on window 630 can include images produced by 
application programs such as application programs 188 of 
FIG.1. The displays can include the display of objects. A user 
may be able to interact with the objects by entering input into 
touch screen 205 using a finger, stylus, pen, or other object to 
touch the touch screen 205. Controls 250 can control the 
operation of touch screen 205. In one embodiment, for 
example, depressing a button can shift touch screen 205 to 
object recognition mode. In this mode, touch screen 205 can 
recognize objects when the finger, stylus, pen, or other object 
is in close proximity to them and can highlight or otherwise 
emphasize the objects. 
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0061. In the illustrated embodiment, window 630 includes 
an application display area 610 and a button bar 660. Appli 
cation display area 610 displays an image generated in accor 
dance with instructions of a first application program of appli 
cation Software being executed on touch screen apparatus 
600. Button bar 660 provides soft buttons which can be 
selected by touchscreen input. Button bars 660 includes icons 
displayed over areas for which actuation of touchscreen input 
is recognized as selection of the respective functions depicted 
by the icons. As an example, if a “home' icon corresponding 
to a “home” soft button is selected, for example, by touching 
the icon, a “home” function is performed, reverting the dis 
play to a home screen. As another example, if a "menu' icon 
corresponding to a "menu' soft button is selected, a “menu 
function is performed, displaying a menu from which other 
functions can be selected. As yet another example, ifa “back” 
icon corresponding to a “back Soft button is selected, a 
“back’ function is performed, reverting the display to a pre 
viously displayed application state. As illustrated, window 
630 has its own button bar 660. 

0062 FIG. 7 is an elevation view diagram illustrating a 
touch screen apparatus 700 in a landscape orientation in a 
full-screen mode with window 730 in a landscape orientation 
according to an embodiment of the disclosure. Touch screen 
housing 205 includes controls 250. Display surfaces 290 and 
295 include at least one touch screen panel. In an example 
having two touch screen panels, boundary 280 depicts an 
edge of each of touch screen panels. The edges depicted by 
boundary 280 need not be immediately adjacent. For 
example, touch screen panels can be separated by Some dis 
tance in the same plane or in different planes, for example, 
each in a part of a multi-part touch screen housing 205. The 
relationship between the parts of a multi-part touch screen 
housing 205 can be fixed or variable. For example, different 
parts of a multi-part touch screen housing can be rotatable, 
translatable, or both rotatable and translatable with respect to 
each other. 

0063 Display surfaces 290 and 295 display window 730, 
which, in the illustrated example, spans both of display Sur 
faces 290 and 295. The display on window 730 can include 
images produced by application programs such as application 
programs 188 of FIG.1. The displays can include the display 
of objects. A user may be able to interact with the objects by 
entering input into touch screen 205 using a finger, stylus, 
pen, or other object to touch the touch screen 205. Controls 
250 can control the operation of touch screen 205. In one 
embodiment, for example, depressing a button can shift touch 
screen 205 to object recognition mode. In this mode, touch 
screen 205 can recognize objects when the finger, stylus, pen, 
or other object is in close proximity to them and can highlight 
or otherwise emphasize the objects. 
0064. In the illustrated embodiment, window 730 includes 
an application display area 710 and a button bar 760. Appli 
cation display area 710 displays an image generated in accor 
dance with instructions of a first application program of appli 
cation Software being executed on touch screen apparatus 
700. Button bar 760 provides soft buttons which can be 
selected by touchscreen input. Button bar 760 includes icons 
displayed over areas for which actuation of touchscreen input 
is recognized as selection of the respective functions depicted 
by the icons. As an example, if a “home' icon corresponding 
to a “home” soft button is selected, for example, by touching 
the icon, a “home” function is performed, reverting the dis 
play to a home screen. As another example, if a "menu' icon 
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corresponding to a “menu' soft button is selected, a "menu 
function is performed, displaying a menu from which other 
functions can be selected. As yet another example, ifa “back” 
icon corresponding to a “back Soft button is selected, a 
“back’ function is performed, reverting the display to a pre 
viously displayed application state. As illustrated, window 
730 has its own button bar 760. 

0065 FIG. 8 is a flow diagram illustrating a method 800 
for managing a back Stack behavior in a touch screen appa 
ratus according to an embodiment of the disclosure. As 
shown, method 800 may be initiated by launching an appli 
cation program in block 801, by using an application program 
in block 802, or by Switching application programs in block 
803. Upon initiation in any of blocks 801, 802, or 803, block 
804 is performed. In block 804, an entry for the application 
state 806 is recorded in a contextually associated back stack. 
From block 804, the method continues to block 805. In block 
805, a window use state 807 is recorded. 
0066. The stack is a last-in-first-out (LIFO) data structure 
for storing entries descriptive of a state of an information 
handling system. A stack is typically illustrated as beginning 
at a “bottom’ of the stack and having successive entries added 
on “top” of each preceding entry, such that a “top” of the stack 
is where the last entry added to the stack, which is intended to 
be the first entry to be removed from the stack unless another 
entry is subsequently added to the stack before the entry is 
removed from the stack. When entries are added to a stack, 
they are said to be pushed onto the stack. When entries are 
removed from a stack, they are said to be popped off the stack. 
The addition and removal of entries to and from a stack can be 
accomplished by writing and erasing, respectively, the entries 
from a memory in which the stack is stored, or, for example, 
by writing an entry to memory and adjusting a stack pointer to 
have a value of a new stack address based on the addition of 
the entry, in the case of adding an entry, and by simply 
adjusting the Stack pointerback to a previous stack address to 
effect removal of an entry. A stack can comprise application 
state information descriptive of an application state of a soft 
ware application. A back stack is a stack which allows rever 
sion to a previous application state of a Software application, 
for example, based on detection of actuation of a backbutton 
displayed to a user. 
0067. In one embodiment, a back stack may be imple 
mented as a single LIFO data structure having entries that 
each store application state information and display use state 
information. In another embodiment, a back stack may imple 
mented as a first LIFO data structure having entries that each 
store application state information and a second LIFO data 
structure having entries that each store display use state infor 
mation, wherein the pushing and popping of entries to and 
from the first and second LIFO data structures is coordinated 
so as to make the multiple LIFO data structures function 
equivalently to a single LIFO data structure. Thus, a LIFO 
data structure comprising application state information and 
display state information is understood to include either a 
single LIFO data structure comprising Such information or 
multiple LIFO data structures comprising Such information 
distributed among the multiple LIFO data structures. 
0068. When a back button is tapped, the method detects 
the back button actuation in block 808. From block 808, the 
method continues to block 809. In block 809, the stored 
application state 806 of the back stack entry recorded in step 
804 is retrieved. From block 809, the method continues to 
decision block 810. In decision block 810, a decision is made 
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as to whether or not the window use state has changed. If the 
window use state has not changed, the method continues to 
block 812. If the window use state has changed, the method 
continues to block 811. In block 811, the retrieved window 
use state is restored. From block 811, the method continues to 
block 812. In block 812, the retrieved state is instantiated. 
From block 812, the back button tap result is displayed in 
block 813, and the stack entries are popped in block 814. 
0069. Some embodiments of touch screen apparatus can 
be physically reconfigured to have different modes of display 
operation by changing the physical relationships of touch 
screen panels relative to one another. For example, a touch 
screen apparatus may include multiple touch screen hous 
ings. One touch screenhousing may be rotatable or translat 
able with respect to another touch screen housing. For 
example, one touchscreenhousing may be foldable, slidable, 
pivotable, or otherwise reconfigurable relative to another 
touch screen housing. One or more of Such features may be 
included in a touch screen apparatus. The touch screen appa 
ratus can detect if a change to its physical orientation has 
occurred. One example of a physical orientation of a multi 
display touch screen apparatus is a tablet orientation, where 
multiple displays lie in the same plane adjacent to one 
another. For example, a hinged connection between displays 
can be open 180 degrees. Another example of a physical 
orientation is a laptop or clamshell orientation, in a landscape 
display mode, where a hinged connection is opened more 
than 90 but less than 180 degrees. In a portrait display mode, 
such an orientation is referred to as a book orientation. If the 
hinged connection is opened to 360 degrees, such that the 
displays face opposite directions, such an orientation is 
referred to as a 360 orientation. Another example of a physical 
orientation is a media or tent orientation, where a hinged 
connection is open more than 180 but less than 360 degrees. 
Upon detection of physical reconfiguration, the touch screen 
apparatus can truncate one or more of the back stacks it 
maintains. Such truncation need not apply only to the top of 
the back stack. Rather, the back stack may be truncated at a 
depth of the back stack based on display use state information 
pertaining to application state information stored at that 
depth. Such depth may be determined by comparing the dis 
play use state information in a regressive manner until display 
use state information is found to be incompatible with a new 
physical configuration of the touch screen apparatus. For 
example, if a touch screen apparatus has two touch screen 
panels which are foldable relative to each other and the touch 
screen apparatus is folded from displaying both touch screen 
panels to a new configuration where only one touch screen 
panel is visible, Stored display use state information from a 
previous display use state that, if reverted to, would utilize the 
touch screen panel which is no longer visible can serve as a 
basis for truncating the back stack at the depth at which Such 
display use state information is stored. Truncation may be 
performed, for example, by resetting a back Stack pointer to 
the bottom of its back stack. The back stack pointer may be 
immediately reset to the bottom of its back stack, or, for 
example, they back stack may be configured to reset its back 
stack pointer to the bottom of the back stack when the back 
stack reaches the depth described above. Truncation of a back 
stack can prevent actuation of a back button from placing a 
touch screen apparatus in a display mode incompatible with 
its current display configuration. Truncation may be per 
formed on one or more back Stacks associated with one or 
more back buttons. For example, truncation may be per 
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formed on a back Stack corresponding to a backbutton on a 
navigation bar in a display window displayed on a touch 
screen panel which is no longer accessible to a user after 
physical reconfiguration of the touch screen apparatus. 
0070 FIG. 9 is a block diagram illustrating a progression 
of application states of Software applications in a window 
mode of a touch screen apparatus 900 according to an 
embodiment of the disclosure. Touch screen apparatus 900 
includes display surfaces 290 and 295. Display surfaces 290 
and 295 include at least one touchscreen panel. In an example 
having two touch screen panels, boundary 280 depicts an 
edge of each of touch screen panels. In an example having a 
single touchscreen panel, boundary 280 can be located at the 
middle of the single touch screen panel, with each of display 
surfaces 290 and 295 being respective halves of the single 
touch screen panel. 
0071. Initially, a home screen window image 930 is dis 
played on display surface 290, and a home screen window 
image 940 is displayed on display surface 295. When an 
application M is initialized, the image displayed on display 
surface 290 changes to application M state 1 window image 
931 via transition 911. When application M changes from 
application M state 1 to application M state 2, the image 
displayed on the display surface 290 changes to application M 
state 2 window image 932 via transition 912. When an appli 
cation N is initialized, the image displayed on display Surface 
290 changes to application N state 1 window image 933 via 
transition 913. When application N changes from application 
N state 1 to application N state 2, the image displayed on the 
display surface 290 changes to application N state 2 window 
image 934 via transition 914. 
0072. When application N reverts from application N state 
2 to application N state 1, for example, in response to detect 
ing a back button being tapped, the image displayed on the 
display surface 290 changes from application N state 2 win 
dow image 934 to application N state 1 window image 933 via 
transition 915. When, for example, another instance of tap 
ping the backbutton is detected, the image displayed on the 
display surface 290 changes from application N state 1 win 
dow image 933 back to application M state 2 window image 
932 via transition 916. When application M state 2 reverts to 
application M state 1, the image displayed on the display 
surface 290 changes from application M state 2 window 
image 932 to application M state 1 window image 931 via 
transition 917. When, for example, another instance of tap 
ping the backbutton is detected, the image displayed on the 
display surface 290 changes from application M state 1 win 
dow image 931 back to home screen window image 930 via 
transition 918. 

(0073. Referring now to display surface 295, when an 
application X is initialized, the image displayed on display 
surface 295 changes from home screen window image 940 to 
application X state 1 window image 94.1 via transition 921. 
When application X changes from application X state 1 to 
application X state 2, the image displayed on the display 
surface 295 changes to application X state 2 window image 
942 via transition 922. When an application Y is initialized, 
the image displayed on display Surface 295 changes to appli 
cation Y state 1 window image 943 via transition 923. When 
application Y changes from application Y state 1 to applica 
tion Y state 2, the image displayed on the display surface 295 
changes to application Y state 2 window image 944 via tran 
sition 924. 
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0074. When application Y reverts from application Y state 
2 to application Y state 1, for example, in response to detect 
ing a back button being tapped, the image displayed on the 
display surface 295 changes from application Y state 2 win 
dow image 944 to applicationY state 1 window image 943 via 
transition 925. When, for example, another instance of tap 
ping the backbutton is detected, the image displayed on the 
display surface 295 changes from application Y state 1 win 
dow image 943 back to application X state 2 window image 
942 via transition 926. When application X state 2 reverts to 
application X state 1, the image displayed on the display 
surface 295 changes from application X state 2 window 
image 942 to application X state 1 window image 941 via 
transition 927. When, for example, another instance of tap 
ping the backbutton is detected, the image displayed on the 
display surface 295 changes from application X state 1 win 
dow image 941 back to home screen window image 940 via 
transition 928. 

0075 FIG. 10 is a block diagram illustrating a progression 
of application states of Software applications in a full-screen 
mode of a touch screen apparatus 1000 according to an 
embodiment of the disclosure. Touch screen apparatus 1000 
includes display surfaces 290 and 295. Display surfaces 290 
and 295 include at least one touchscreen panel. In an example 
having two touch screen panels, boundary 280 depicts an 
edge of each of touch screen panels. In an example having a 
single touchscreen panel, boundary 280 can be located at the 
middle of the single touch screen panel, with each of display 
surfaces 290 and 295 being respective halves of the single 
touch screen panel. 
0076. Initially, a home screen window image 1030 is dis 
played on display surface 290, and a home screen window 
image 1040 is displayed on display surface 295. When an 
application M is initialized, the images displayed on display 
surfaces 290 and 295 change to application M state 1 window 
image 1041 via transition 1011. Whereas home screen win 
dow images 1030 and 1040 are displayed on display surfaces 
290 and 295, respectively, application M state 1 window 
image 1041 spans both of display surfaces 290 and 295 in the 
full-screen mode of FIG. 10. When application M changes 
from application MState 1 to application MState 2, the image 
displayed on the display surfaces 290 and 295 changes to 
applicationM state 2 window image 1042 via transition 1012. 
When an application N is initialized, the image displayed on 
display surfaces 290 and 295 changes to application N state 1 
window image 1043 via transition 1013. When application N 
changes from application N state 1 to application N state 2, 
the image displayed on the display surfaces 290 and 295 
changes to application N state 2 window image 1044 via 
transition 1014. 

0077. When application N reverts from application N state 
2 to application N state 1, for example, in response to detect 
ing a back button being tapped, the image displayed on the 
display surface 290 changes from application N state 2 win 
dow image 1044 to application N state 1 window image 1043 
via transition 1015. When, for example, another instance of 
tapping the back button is detected, the image displayed on 
the display surfaces 290 and 295 changes from application N 
state 1 window image 1043 back to application M state 2 
window image 1042 via transition 1016. When application M 
state 2 reverts to application MState 1, the image displayed on 
the display surfaces 290 and 295 changes from application M 
state 2 window image 1042 to application M state 1 window 
image 1041 via transition 1017. When, for example, another 
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instance of tapping the back button is detected, the image 
displayed on the display surfaces 290 and 295 changes from 
application M state 1 window image 1041 back to home 
screen window image 1040 via transition 1018. 
0078 FIG. 11 is a block diagram illustrating a progression 
of application states of software applications including both a 
window mode and a full-screen mode of a touch screen appa 
ratus 1100 according to an embodiment of the disclosure. 
Touch screen apparatus 1100 includes display surfaces 290 
and 295. Display surfaces 290 and 295 include at least one 
touch screen panel. In an example having two touch screen 
panels, boundary 280 depicts an edge of each of touch screen 
panels. In an example having a single touch screen panel, 
boundary 280 can be located at the middle of the single touch 
screen panel, with each of display surfaces 290 and 295 being 
respective halves of the single touch screen panel. 
0079. Initially, a home screen window image 1130 is dis 
played on display surface 290, and a home screen window 
image 1140 is displayed on display surface 295. When an 
application M is initialized, the image displayed on display 
surface 290 changes to application M state 1 window image 
1131 via transition 1111. When an applicationX is initialized, 
the image displayed on display Surface 295 changes from 
home screen window image 1140 to application X state 1 
window image 1141 via transition 1121. When an input is 
received to toggle the window use state from a full-size win 
dow mode to a full-screen mode, application M changes from 
application MState 1 to application M state 2, and the images 
displayed on the display surfaces 290 and 295 change to 
full-screen application M state 2 window image 1132 via 
transition 1112. When an application N is initialized, the 
image displayed on display surfaces 290 and 295 changes to 
application N state 1 window image 1133 via transition 1113. 
When application N changes from application N state 1 to 
application N State 2, the image displayed on the display 
surfaces 290 and 295 changes to application N state 2 window 
image 1134 via transition 1114. 
0080 When application N reverts from application N state 
2 to application N state 1, for example, in response to detect 
ing a back button being tapped, the image displayed on the 
display surfaces 290 and 295 changes from application N 
state 2 window image 1134 to application N state 1 window 
image 1133 via transition 1115. When, for example, another 
instance of tapping the back button is detected, the image 
displayed on the display surfaces 290 and 295 changes from 
application N state 1 window image 1133 back to application 
M state 2 window image 1132 via transition 1116. When 
application M state 2 reverts to application M state 1, the 
image displayed on the display surface 290 changes from half 
of full-screen application M state 2 window image 1132 to 
applicationM state 1 window image 1131 via transition 1117. 
and the image displayed on display Surface 295 changes from 
the other half of full-screen application M state 2 window 
image 1132 to application X state 1 window image 1141. 
When, for example, another instance of tapping the back 
button is detected for application M state 1 window image 
1131, the image displayed on the display surface 290 changes 
from application M state 1 window image 1131 back to home 
screen window image 1130 via transition 1118. When, for 
example, another instance of tapping the back button is 
detected for application X state 1 window image 1141, the 
image displayed on the display Surface 295 changes from 
application X state 1 window image 1141 back to home 
screen window image 1140 via transition 1122. 
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0081. A system and method for a back stack in a multi 
application environment is provided. The back Stack can Sup 
port and be responsive to a back button. The back stack can 
provide an ability to manage application state and display 
state information in a touch screen apparatus, for example, a 
touch screen apparatus comprising two display Surfaces. 
0082 Typically, a back stack provides a set of functional 

ity that determines what content a user sees when tapping the 
backbutton. On a touch screen apparatus having two display 
Surfaces, the apparatus may be displaying two application 
window images of two different application program at Some 
times, but at a single application window image of a single 
application program at other times. The application programs 
can occupy different display Surfaces at different times, based 
on selections received from a user, for example, via a touch 
SCC. 

0083. In accordance with one embodiment, contextual 
back buttons are provided on contextual navigation bars. 
Each application program window is provided with its own 
backbutton (as opposed to, for example, always using only a 
single back button that refers to a notion of a single fore 
ground application program). For example, a dual-screen dis 
play displaying a first applications window image on a first 
display screen and a second applications window image on a 
second display Screen provides a separate back button for 
each of the display screens. The touch screen apparatus 
responds to changes in at least one application state of at least 
one application program, records application states of the 
current application program in the back Stack, and records 
changes of the current application program that appear as a 
consequence of launching or Switching to another application 
program in the context. The back button, and its associated 
back stack, travel with the application program, if the appli 
cation program Switches displays, as a navigation bar dedi 
cated to the application program continues to be displayed 
with the application program window for that application 
program even if the mode in which that application program 
window is displayed changes, provided the application pro 
gram window remains visible. The desired user experience is 
achieved by providing each application program with its own 
navigation bar. Each of the navigation bars hosts a back 
button, along with a home button and a recents button. 
0084. On a dual-display device, each navigation bar is 
positioned as described below. When the touch screen appa 
ratus is in a landscape orientation, with an application pro 
gram window per display Surface (e.g., in a full-size window 
display mode), two navigation bars are displayed, one each 
along the bottom of each display Surface (e.g., so the naviga 
tion bar on the primary display is near a device hinge). When 
the touch screen apparatus is in a landscape orientation, with 
a single application program window across both display 
Surfaces (e.g., in a full-screen display mode), one navigation 
bar is displayed along the bottom of the window being dis 
played. When the touch screen apparatus is in a portrait ori 
entation, with an application program window per display 
Surface, two navigation bars are displayed, each one along the 
bottom of each window being displayed (e.g., resulting in two 
short bars next to each other). When the touch screen appa 
ratus is in a portrait orientation, with a single application 
program window across both display Surfaces, one navigation 
bar is displayed, spanning the bottom of both display Sur 
faces. 

0085. In accordance with one embodiment, contextual 
back Stack mechanics are implemented as described below. 
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As applications are initialized and used, entries are made in 
the back stack to record the sequence of use. Each back stack 
entry is enriched with display use state information. Display 
use state information captures whether the application pro 
gram associated with the back stack is running in dual display 
mode or in single display mode, and on which display Surface. 
This display use state information is then used when the back 
button is tapped, updating the display use to reconstruct the 
state associated with the given back Stack entry. 
I0086. In accordance with one embodiment, side-by-side 
use of multiple application programs, each having its own 
dedicated display Surface, is enabled. Automated transition 
between multiple application states and display use states is 
provided in a manner that Supports touch screen apparatus 
with new form factors, such as those having multiple display 
Surfaces (e.g., laptop computers with external display con 
nectors and tablets having multiple touch screen panels), and 
form factors with a single display large enough to display two 
application program window images side-by-side (e.g., all 
in-one computing devices, high resolution tablets, etc.). 
I0087 Tapping an application program window's backbut 
ton shows the content that was previously shown (based on a 
previous application state of the application program) in the 
context of the current display. With two single-display appli 
cation programs running side by side, two back stacks are 
accessible for the user, each one associated with each appli 
cation program and each one having a corresponding naviga 
tion bar with a back button displayed in the application pro 
gram window for each of the application programs. Unless a 
display use state change is encountered, each of these back 
stacks eventually leads to a single-display home screen on the 
respective display surface. If the retrieved display use state 
indicates that an about-to-be-restored application state was 
also in a full-size window mode, but swapped to the other 
display Surface (relative to the current display use State), then 
the system toggles a display Swap as part of the restore action, 
so the two visible application program window images and 
their associated navigation bars Swap displays with each 
other. 

I0088. If the touchscreen apparatus is in a full-screen mode 
and the retrieved display use state indicates that about-to-be 
restored application state was in a full-size window mode, 
then the system toggles the application program window 
image from full-screen mode to full-size window mode as 
part of the restore action. With a single application program 
running in full-size window mode, only a single backbutton 
(and back stack) is available to the user. When tapping the 
backbutton, the back stack goes through its full-size window 
mode application state records. Unless a display use State 
change is encountered, the back stack leads to at least one 
full-size window home screen as the end state. 

I0089. If the touchscreen apparatus is in a full-screen mode 
and the retrieved display use state indicates that the about-to 
be-restored application state was in a full-size window mode, 
but with a second application program window also dis 
played, then the system toggles the application program win 
dow image from the full-screen mode to the full-size window 
mode, placing the about-to-be-restored application window 
image on the same display Surface that is indicated by the 
retrieved display use state. On the second (now available) 
display Surface, the second application program, the one 
whose window image was shown on the second display Sur 
face before the full-screen mode was invoked, is made visible 
and active again, along with its associated navigation bar and 
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back stack, with the second application window image again 
displayed on the second display Surface. 
0090. In accordance with one embodiment, the result is an 
experience in which a backbutton acts in contextual harmony 
with the application program in its immediate context across 
a variety of situations. This solution is compatible with exist 
ing back Stack conventions: The existing in-application use of 
the back Stack is preserved. The application exerts control 
over which application states get captured in the back Stack. 
The existing system level rules for the back Stack also remain 
valid. An application program does not need to provision any 
special content to work with the multi-displayback stack. The 
system simply adds display use information to the entries. 
The back stacks are enriched with display state information. 
0091. Many types of touch screen apparatus having a 
single touch screen panel have been produced, and many 
application programs designed to be used on touch screen 
apparatus having only a single touchscreen panel (i.e., single 
display application programs) have been written for them. 
Such single-display application programs are unaware of the 
multiple displays of a multi-display device. Such single-dis 
play application programs were written with the understand 
ing that, at any given time, at most a single application pro 
gram would be providing the single application program 
window image being displayed so as to cover the extent of the 
single touch screen panel of the touch screen apparatus. 
0092. A system and method for running application pro 
grams which are unaware of multiple displays successfully on 
a multi-display device is provided. In one embodiment, a 
virtual single-display device is provided to application pro 
grams on a touch screen apparatus having a plurality of dis 
plays. The application programs unaware of the multiple 
displays are provided with an interface that emulates the 
interface the application programs expect to have with a touch 
screen apparatus limited to having only a single display. Such 
a virtual single-display device, presented through Such an 
interface, may be implemented by a software layer that gives 
an application program running on top of it the impression 
that it is running on a single-display device. This virtual 
single-display device includes a virtual single display, as well 
as a virtual set of sensors that provide orientation and motion 
information to application programs (mapped to the appro 
priate physical set of sensors), to serve the expectations of any 
given application program. One embodiment may be imple 
mented on touch screen apparatus comprising multiple touch 
screen panels. One embodiment may be implemented on 
touch screen apparatus comprising a single touch screen dis 
play large enough to display two sets of content side-by-side 
(e.g., all-in-ones, high resolution tablets, etc.). 
0093. For the case where it is desired for the application 
program to run on one specific display, the application pro 
gram is provided with an impression that it runs on a virtual 
display that matches the pixel dimensions of one single actual 
display. For the case where it is desired for the application 
program to span multiple displays, the application program is 
provided with the impression that it runs on a virtual display 
of the combined size of multiple physical displays. Each 
application program is provided with its own set of expected 
system services, such as access to sensors and camera. The 
application program is not required to conform to any cus 
tomization requirements pertinent to a multiple-display 
device. 

0094. In one embodiment, a user experience solution hav 
ing a concurrent-use experience, where two application pro 
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grams can be used side-by-side on two displays, under intui 
tive control by the user, is provided. Support for multiple 
simultaneous presentation of window images of two applica 
tion programs expands the capabilities of an underlying oper 
ating system that was designed for a single-application-pro 
gram-at-a-time experience on a single-display touch screen 
apparatus. The standard system-provided user experiences 
are refactored to access, launch and manage application pro 
grams. The refactoring of single-display contextual controls 
for application programs to work in a multi-display context is 
provided. 
0095. In one embodiment, a dual-display device with a 
hinge between two touch screen panels on which the displays 
are presented, as an example, has a primary (physical) display 
and a base display, where the primary display is identified as 
the one which has the device camera placed next to it. On such 
a device, a set of preferred device orientations is identified as 
a baseline, and the modes in which the displays operate are 
made to respond to such device orientations. The preferred 
orientations are “Primary Display Up' for using the device in 
landscape orientation and “Primary Display on the Right' for 
portrait orientation. Both displays are treated as equal peers, 
the term “primary' merely refers to the equivalent positioning 
of the display on a clamshell single-display laptop. The same 
experience that is being defined for the primary orientations is 
also available for the non-preferred orientations that result 
from rotating the device by 180 degrees. 
0096. Within the primary orientations, a set of device pos 
tures can be detected, such as Laptop (Clamshell)/Tablet, 
Media, 360 for Landscape orientation and Book/Tablet, 360 
for Portrait orientation. These postures provide either dual or 
single display operation, as a matrix against which a consis 
tent set of experiences is delivered. 
0097. The standard experience components, which are 
standardized control icons or buttons that provide standard 
ized control responses across all applications, as well as win 
dow images displayed by the operating system rather than by 
application programs running on the operating system, are 
adapted to Support multi-display use. The system environ 
ment, experienced by the user when accessing the device, 
when choosing, launching, Switching or managing applica 
tion programs, is modified from the standard single-display 
user experience to a solution that can cater to both dual and 
single-display use while still emulating the interface for a 
single-display device from the perspective of the application 
program. 

0098. The lock screen, a standard part of the device user 
experience, is a window image that provides access to the 
device and exposes additional functionality. For dual-display 
use, the lock screen is reformatted so that it can present the 
same functionality and information appropriately per device 
orientation, maintaining consistency with single-display use. 
In landscape orientation, the “Widgets' section of the screen 
is positioned on the left on the primary (upper) display. The 
“Unlock’ function, along with the “Shortcuts” and Account 
Choice,” is positioned on the right on the base (lower) display. 
In portrait orientation, the “Widgets' section of the screen is 
positioned on the upper half of the left (primary) display. The 
“Unlock’ function, along with the “Shortcuts” and Account 
Choice,” is positioned on the lower half of the right (base) 
display. 
0099. The home screen is a window image that allows a 
user to launch application programs based on application 
program icons displayed on the home screen. The home 
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screen shows a horizontally scrolling grid that hosts user 
chosen application program shortcuts and widgets. For dual 
display use, this grid is stretched across both displays, main 
taining the same number of visible grid positions. The home 
screen also contains some non-scrolling elements along its 
edges, which are kept in place for dual-display use and which 
are repeated per display as needed. Specifically, dual Shortcut 
trays are provided, so the All Application Programs entry 
point contained in the shortcut tray is available for either 
display. For the case where the home screen is accessed from 
the context of an application program running in single-dis 
play mode (occupying only one of the two displays), the home 
screen is shown in single-display mode, like on a single 
display device, on the same display. 
0100. The All Application Programs Screen is a window 
image which shows all application program shortcuts in a 
scrolling grid. The All Application Programs Screen is not 
stretched for dual-display use, but instead invoked and shown 
on a per-display basis, allowing the user to determine on 
which display to launch an application program by accessing 
the All Application Programs screen on that respective dis 
play. 
0101 The Recents Screen (sometimes also called “App 
Switcher') is a window image which provides access to 
recently used application programs. For dual-display use, the 
Recents Screen is provided on a per-display basis, allowing 
the user to choose a recent application program to replace 
only one currently running application program, leaving the 
other one on the other display alone. For the case of a single 
application program running across both displays, the 
Recents Screen is still shown on only one display, but replaces 
the dual-display application program with the chosen recent 
application program also in dual-display mode. 
0102) A touch screen apparatus with a standard single 
display which displays a single application program at a time 
provides an application program with a set of contextual 
controls: These contextual controls include a Backbutton, a 
way to return to an application program launcher, and a way 
to Switch the currently shown application program to a recent 
one. In one example, these contextual controls are a Back 
button, a Home button, and a Recents button. For dual-display 
use, one instance of this set of contextual controls is provided 
per application program, so that of two application programs 
running side by side, on their own displays, each application 
program has its own Back, Home, and Recents button. These 
buttons, along with the Navigation bar hosting them, are 
positioned underneath each application program, along the 
bottom of either display, leading to a set of application-pro 
gram-plus-navigation bar configurations specific to the ori 
entation of the device. To provide the user with the option to 
determine which display to run an application program on, or 
to run an application program across both displays, a set of 
additional buttons is added to the navigation bar to Swap 
application programs between displays and to toggle an 
application program from single to dual display use and from 
dual to single display use. 
0103 FIG. 12 is a block diagram illustrating an architec 
ture 1200 for the provision of a virtual display and virtual 
sensors for a single-display application program on a single 
touch screen panel of a multi-display touch screen apparatus 
according to an embodiment of the disclosure. Multi-display 
touch screen apparatus 1201 comprises a physical display 
1202 and a physical display 1203. Physical display 1202 may 
be a first touch screen panel, and physical display 1203 may 
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be second touch screen panel. Multi-display touch screen 
apparatus 1201 comprises physical sensors including a first 
subset 1204 of physical sensors and a second subset 1205 of 
physical sensors. A single-display application program pro 
viding window image 1208 is designed to operate on a single 
display touch screen apparatus having only a single touch 
screen panel. To enable use of the single-display application 
program on multi-display touch screen apparatus 1201, an 
interface comprising virtual display 1206 and virtual sensors 
1207 is provided. The single-display application program 
interacts with the interface as if it were being executed on a 
single-display touch screen apparatus. The single-display 
application program is provided with specifications, such as 
screen dimensions, of virtual display 1206 configured to emu 
late the display of a single-display touch screen apparatus. 
The single-display application program is provided with 
information to access virtual sensors 1207 configured to emu 
late the sensors of a single-display touch screen apparatus. 
Thus, window image 1208 is displayed with respect to virtual 
display 1206, which is mapped to physical display 1202 such 
that window image 1208 is displayed on physical display 
1202. Through the use of virtual display 1206, the single 
display application program is not subjected to ambiguity as 
to whether, for example, window image 1208 is to be dis 
played on physical display 1202 or physical display 1203. 
The single-display application does not need to provide Sup 
port for differences of physical displays 1202 and 1203 from 
a single display of a single-display touchscreen apparatus, for 
example, differences in the screen dimensions or in the man 
ner the touch screen apparatus operating system manages 
physical displays 1202 and 1203. 
0104 FIG. 13 is a block diagram illustrating an architec 
ture 1300 for the provision of a virtual display and virtual 
sensors for a single-display application program across mul 
tiple touch screen panels of a multi-display touch screen 
apparatus according to an embodiment of the disclosure. A 
single-display application program providing window image 
1308 is designed to operate on a single-display touch screen 
apparatus having only a single touch screen panel. To enable 
use of the single-display application program on multi-dis 
play touch screen apparatus 1201, an interface comprising 
virtual display 1306 and virtual sensors 1307 is provided. The 
single-display application program interacts with the inter 
face as if it were being executed on a single-display touch 
screen apparatus. The single-display application program is 
provided with specifications, such as Screen dimensions, of 
virtual display 1306 configured to emulate the display of a 
single-display touch screen apparatus. The single-display 
application program is provided with information to access 
virtual sensors 1307 configured to emulate the sensors of a 
single-display touch screen apparatus. Thus, window image 
1308 is displayed with respect to virtual display 1306, which 
is mapped to physical displays 1202 and 1203 such that 
window image 1308 is displayed across both of physical 
displays 1202 and 1203. Through the use of virtual display 
1306, the single-display application program is not subjected 
to ambiguity as to whether, for example, window image 1308 
is to be displayed on physical display 1202 or physical display 
1203 individually. The single-display application does not 
need to provide support for differences of physical displays 
1202 and 1203 from a single display of a single-display touch 
screen apparatus, for example, differences in the screen 
dimensions or in the manner the touch screen apparatus oper 
ating system manages physical displays 1202 and 1203. 
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0105 FIG. 14 is an elevation view diagram illustrating 
adaptation of a home screen from a single touch screen panel 
to multiple touch screen panels in a landscape mode 1400 and 
in a portrait mode 1410 according to an embodiment of the 
disclosure. In the landscape mode 1400, single-display home 
screen 1401 includes all of application program icons 1402 
on a single touch screen panel. To show the organization of 
individual application program icons, the positions of appli 
cation program icons 1403, 1404,1405, and 1406 are shown 
individually. 
0106 To display the application program icons 1402 on a 
multi-display touch screen apparatus, application program 
icons 1402 are spread out over a first display home screen 
1407 displayed on a first touch screen panel and second 
display home screen 1408 displayed on a second touchscreen 
panel. As shown in the illustrated example, the upper two 
rows of application program icons 1402, including applica 
tion program icons 1403 and 1404, are displayed on the first 
display home screen 1407, and the lower two rows of appli 
cation program icons 1402, including application program 
icons 1405 and 1406, are displayed on the second display 
home screen 1408. 
0107. In the portrait mode 1410, single-display home 
screen 1411 includes all of application program icons 1412 
on a single touch screen panel. To show the organization of 
individual application program icons, the positions of appli 
cation program icons 1413, 1414, 1415, and 1416 are shown 
individually. 
0108. To display the application program icons 1412 on a 
multi-display touch screen apparatus, application program 
icons 1412 are spread out over a first display home screen 
1417 displayed on a first touch screen panel and second 
display home screen 1418 displayed on a second touchscreen 
panel. As shown in the illustrated example, the left two rows 
of application program icons 1412, including application pro 
gram icons 1413 and 1414, are displayed on the first display 
home screen 1417, and the right two rows of application 
program icons 1412, including application program icons 
1415 and 1416, are displayed on the second display home 
screen 1418. 

0109 FIG. 15 is an flow diagram illustrating a method 
1500 for execution of a single-display application program on 
a multi-display touch screen apparatus using a virtual display 
and virtual sensors according to an embodiment of the dis 
closure. The method begins in block 1501. In block 1501, the 
launching of a single-display application program (i.e., app) 
from a first application program icon on a first one of multiple 
displays of the multi-display touchscreen apparatus is limited 
Such that the window image is displayed specifically on the 
first one of the multiple displays. From block 1501, the 
method continues in block 1502. In block 1502, the launching 
of a second single-display application program from a second 
application program icon on a second one of the multiple 
displays is limited Such that the second window image is 
displayed specifically on the second one of the multiple dis 
plays. From block 1502, the method continues to block 1503. 
In block 1503, on a multi-display touch screen apparatus 
executing a single-display application program, an interface 
between the multi-display touch screen apparatus and the 
single-display application program is established, the inter 
face comprising a virtual display and virtual sensors. From 
block 1503, the method continues to block 1504. In block 
1504, a second interface between the multi-display touch 
screen apparatus and a second single-display application pro 
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gram is established, the second interface comprising a second 
virtual display. From block 1504, the method continues to 
block 1505. In block 1505, sensor data is obtained from 
physical sensors of the multi-display touch screen apparatus. 
From block 1505, the method continues in block 1506. In 
block 1506, at least a first subset of the sensor data is provided 
to the single-display application program via the virtual sen 
sors of the interface. 

0110. From block 1506, the method continues in block 
1507. In block 1507, at least a second subset of the sensor data 
is provided to the second single-display application program 
via second virtual sensors of the interface. In accordance with 
one embodiment, the first subset of the sensor data is obtained 
from a primary sensor hub of the physical sensors and 
wherein the second subset of the sensor data is obtained from 
a base sensor hub of the physical sensors. From block 1507, 
the method continues to block 1508. In block 1508, virtual 
display parameters which emulate single display parameters 
of a single-display touch screen apparatus are specified to the 
single-display application program. From block 1508, the 
method continues to block 1509. In block 1509, the virtual 
display parameters which emulate the single display param 
eters of a single-display touch screen apparatus are specified 
to the second single-display application program. From block 
1509, the method continues to block 1510. In block 1510, a 
window image to be displayed from the single-display appli 
cation is received at the virtual display of the interface. From 
block 1510, the method continues to block 1511. In block 
1511, a second window image to be displayed from the sec 
ond single-display application is received at the second Vir 
tual display of the interface. From block 1511, the method 
continues to block 1512. In block 1512, the window image is 
displayed on at least a first one of multiple displays of the 
multi-display touch screen apparatus. From block 1512, the 
method continues to block 1513. In block 1513, the second 
window image on a second one of the multiple displays of the 
multi-display touch screen apparatus. 
0111. The method also supports switching to another dis 
play mode, such as displaying the window image across all of 
the multiple displays. In accordance with Such an embodi 
ment, the method continues from block 1513 to block 1514. 
In block 1514, the window image is displayed across all of the 
multiple displays of the multi-display touchscreen apparatus. 
In accordance with one embodiment, the displaying the win 
dow image across all of the multiple displays comprises map 
ping the virtual display parameters to combined physical 
display parameters of all of the multiple displays of the multi 
display touch screen apparatus, as shown in block 1515. 
0.112. In accordance with one embodiment, an informa 
tion handling system comprises a plurality of physical dis 
plays, plurality of physical sensors, a processor coupled to the 
plurality of physical displays for controlling images dis 
played on the plurality of physical displays and coupled to the 
plurality of physical sensors for receiving sensor data from 
the plurality of physical sensors, and a memory for storing 
processor instructions, the processor instructions for causing 
the processor to execute a single-display application pro 
gram, to establish an interface between at least one of the 
physical displays and the single-display application program, 
the interface comprising a virtual display and virtual sensors, 
wherein at least a first subset of the sensor data is provided to 
the single-display application program via the virtual sensors 
of the interface, wherein virtual display parameters which 
emulate single display parameters of a single-display touch 
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screen apparatus are specified to the single-display applica 
tion program, wherein a window image to be displayed is 
received from the single-display application at the virtual 
display of the interface, and wherein the window image is 
displayed on at least a first one of the physical displays. In 
accordance with one embodiment, the processor instructions 
further cause the processor to establish a second interface 
between the multi-display touch screen apparatus and a sec 
ond single-display application program, the second interface 
comprising a second virtual display, wherein the virtual dis 
play parameters which emulate the single display parameters 
of a single-display touch screen apparatus are specified to the 
second single-display application program, wherein a second 
window image to be displayed is received from the second 
single-display application at the second virtual display of the 
interface, wherein the second window image is displayed on 
a second one of the physical displays. 
0113. In accordance with one embodiment, at least a sec 
ond Subset of the sensor data is provided to the second single 
display application program via second virtual sensors of the 
interface. In accordance with one embodiment, the first sub 
set of the sensor data is obtained from a primary sensor hub of 
the physical sensors and wherein the second subset of the 
sensor data is obtained from a base sensor hub of the physical 
sensors. In accordance with one embodiment, the launching 
of the single-display application program from a first appli 
cation program icon on the first one of the physical displays is 
limited Such that the window image is displayed specifically 
on the first one of the physical displays, and the launching of 
the second single-display application program from a second 
application program icon on the second one of the physical 
displays is limited Such that the second window image is 
displayed specifically on the second one of the physical dis 
plays. 
0114. In accordance with one embodiment, the window 
image is displayed across all of the physical displays. In 
accordance with one embodiment, the displaying of the win 
dow image across all of the physical displays is performed by 
mapping the virtual display parameters to combined physical 
display parameters of all of the physical displays. 
0115. In accordance with one embodiment, a method 
comprises, on a multi-display touch screen apparatus, dis 
playing a home screen having a first icon for a first single 
display application program on a first touch screen panel and 
a second icon for a second single-display application program 
on a second touch screen panel, launching the first single 
display application program in response to a first indication of 
selection of the first icon, launching the second single-display 
application program in response to a second indication of 
selection of the second icon, specifying to the first and second 
single-display application programs virtual display param 
eters which emulate single display parameters of a single 
display touch screen apparatus, displaying a first window 
image of the first single-display application program on the 
first touchscreen panel, displaying a second window image of 
the second single-display application program on the second 
touch screen panel, obtaining sensor data from physical sen 
sors of the multi-display touch screen apparatus, providing at 
least a first Subset of the sensor data to the first single-display 
application program, and providing at least a second Subset of 
the sensor data to the second single-display application pro 
gram. In accordance with one embodiment, the first Subset of 
the sensor data are obtained from a primary sensor hub of the 
physical sensors and wherein the second Subset of the sensor 
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data are obtained from a base sensor hub of the physical 
sensors. In accordance with one embodiment, the method 
further comprises receiving a full-screen indication that a 
selected one of the first and second single-display application 
programs has been selected to be displayed across both the 
first touchscreen panel and the second touchscreen panel and 
displaying a selected one of the first window image and the 
second window image corresponding to the selected one of 
the first and second single-display application programs 
across both the first touch screen panel and the second touch 
screen panel. In accordance with one embodiment, a non 
selected one of the first window image and the second win 
dow image is not displayed on either the first touch screen 
panel or the second touch screen panel when the selected one 
of the first window image and the second window image is 
displayed across both the first touch screen panel and the 
second touch screen panel. 
0116. In accordance with one embodiment, the first touch 
screen display is a primary display and the second touch 
screen display is a base display. In accordance with one 
embodiment, the first subset of the sensor data is obtained 
from a primary sensor hub of the physical sensors and 
wherein the second subset of the sensor data is obtained from 
a base sensor hub of the physical sensors. 
0117. In accordance with one embodiment, a method 
comprises adding an entry to a last-in-first-out (LIFO) data 
structure, the entry comprising application state information 
descriptive of an application state of a software application 
and display state information descriptive of a display state of 
a display Surface of a touch screen device, adjusting a LIFO 
data structure pointer to reflect a revised LIFO data structure 
state resulting from the adding the entry, receiving a back 
button actuation indication, in response to receiving the back 
button actuation indication, restoring the Software application 
to the application state and restoring the display Surface to the 
display state, and readjusting the LIFO data structure pointer 
to reflect an original LIFO data structure state that existing 
prior to the adding the entry. In accordance with one embodi 
ment, the method further comprises determining a change in 
the display state of the display Surface and, in response to 
determining the change in the display state of the display 
Surface, truncating the LIFO data structure. As an example, 
the LIFO data structure may be truncated in response to 
detection of a change of device postures which changes a 
display configuration, such as changing from a single display 
panel mode to a dual display panel mode, from a dual display 
panel mode to a single display panel mode, or from one 
display orientation to another. In accordance with one 
embodiment, the method further comprises, in response to 
truncating the LIFO data structure, reverting at least a portion 
of the display Surface to a home screen upon receiving the 
back button actuation indication. In accordance with one 
embodiment, the truncating comprises resetting the LIFO 
data structure pointer to a bottom of the LIFO data structure. 
In accordance with one embodiment, the display state per 
tains to a dual display, the dual display displaying a first 
graphic user interface (GUI) of a first software application on 
a first display portion and a second GUI of a second software 
application on a second display portion. In accordance with 
one embodiment, the method further comprises displaying a 
first button bar comprising a first back button on the first 
display portion, the first backbutton corresponding to the first 
Software application, and displaying a second button bar 
comprising a second back button on the second display por 
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tion, the second back button corresponding to the second 
Software application. In accordance with one embodiment, 
the method further comprises displaying, in a single-display 
display state, the first GUI and the first button bar but not the 
second GUI and not the second button bar. 

0118. In accordance with one embodiment, an informa 
tion handling system comprises a display Surface having a 
display state, a processor coupled to the display Surface for 
controlling images displayed on the display Surface, and a 
memory for storing a last-in-first-out (LIFO) data structure 
and for storing processor instructions, the processor instruc 
tions for causing the processor to add an entry to the LIFO 
data structure, the entry comprising application state infor 
mation descriptive of an application state of a software appli 
cation and display state information descriptive of a display 
state of the display Surface, wherein a graphic user interface 
(GUI) of the software application is displayed on the display 
surface, to adjust a LIFO data structure pointer to reflect a 
revised LIFO data structure state resulting from adding the 
entry, to receive a back button actuation indication from the 
display Surface, and, in response to receiving the backbutton 
actuation indication, to restore the Software application to the 
application state and restoring the display Surface to the dis 
play state and to readjust the LIFO data structure pointer to 
reflect an original LIFO data structure state that existing prior 
to the adding the entry. In accordance with one embodiment, 
the processor instructions further cause the processor to deter 
mine a change in the display state of the display Surface and, 
in response to determining the change in the display state of 
the display surface, to truncate the LIFO data structure. In 
accordance with one embodiment, the processor instructions 
further cause the processor, in response to truncating the 
LIFO data structure, to revert at least a portion of the display 
Surface to a home screen upon receiving the back button 
actuation indication. In accordance with one embodiment, to 
truncate the LIFO data structure, the processor resets the 
LIFO data structure pointer to a bottom of the LIFO data 
structure. In accordance with one embodiment, the display 
state pertains to a dual display, the dual display displaying the 
graphic user interface (GUI) of a first software application on 
a first display portion and a second GUI of a second software 
application on a second display portion. In accordance with 
one embodiment, the display Surface displays a first button 
bar comprising a first backbutton on the first display portion, 
the first backbutton corresponding to the first software appli 
cation, and displays a second button bar comprising a second 
back button on the second display portion, the second back 
button corresponding to the second Software application. In 
accordance with one embodiment, the display Surface dis 
plays, in a single-display display state, the first GUI and the 
first button bar but not the second GUI and not the second 
button bar. 

0119. In accordance with one embodiment, a method 
comprises adding an entry to a last-in-first-out (LIFO) data 
structure, the entry comprising former application state infor 
mation descriptive of an application state of a software appli 
cation, adjusting a LIFO data structure pointer to reflect a 
revised LIFO data structure state resulting from the adding 
the entry, determining when a change of a display state of a 
display Surface of a touch screen device has occurred, 
wherein the change is from a single-display display state to a 
dual-display display state or from a dual-display display state 
to a single-display display state, receiving a back button 
actuation indication, in response to receiving the backbutton 
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actuation indication when the change of the display state has 
not occurred, restoring the software application to the appli 
cation state and restoring the display Surface to the display 
state and readjusting the LIFO data structure pointer to reflect 
an original LIFO data structure state that existing prior to the 
adding the entry, and, in response to receiving the backbutton 
actuation indication when the change of the display state has 
occurred, reverting at least a portion of the display Surface to 
a home screen. In accordance with one embodiment, the 
method further comprises, in response to determining the 
change in the display state of the display Surface, truncating 
the LIFO data structure. In accordance with one embodiment, 
the truncating comprises resetting the LIFO data structure 
pointer to a bottom of the LIFO data structure. In accordance 
with one embodiment, the dual-display display state pertains 
to a dual display, the dual display displaying a first graphic 
user interface (GUI) of the software application on a first 
display portion and a second GUI of a second software appli 
cation on a second display portion. In accordance with one 
embodiment, the method further comprises displaying a first 
button bar comprising a first back button on the first display 
portion, the first back button corresponding to the first soft 
ware application and displaying a second button bar compris 
ing a second back button on the second display portion, the 
second back button corresponding to the second Software 
application. In accordance with one embodiment, the method 
further comprises, for the single-display display state, dis 
playing the first button bar but not the second button bar. 
0.120. In an alternative embodiment, dedicated hardware 
implementations such as application specific integrated cir 
cuits, programmable logic arrays and other hardware devices 
can be constructed to implement one or more of the methods 
described herein. Applications that can include the apparatus 
and systems of various embodiments can broadly include a 
variety of electronic and computer systems. One or more 
embodiments described herein can implement functions 
using two or more specific interconnected hardware modules 
or devices with related control and data signals that can be 
communicated between and through the modules, or as por 
tions of an application-specific integrated circuit. Accord 
ingly, the present system encompasses software, firmware, 
and hardware implementations. 
0.121. In accordance with various embodiments of the 
present disclosure, the methods described herein can be 
implemented by Software programs executable by a computer 
system. Further, in an exemplary, non-limited embodiment, 
implementations can include distributed processing, compo 
nent/object distributed processing, and parallel processing. 
Alternatively, virtual computer system processing can be 
constructed to implement one or more of the methods or 
functionality as described herein. 
I0122) While the computer-readable medium is shown to 
be a single medium, the term “computer-readable medium’ 
includes a single medium or multiple media, such as a cen 
tralized or distributed database, and/or associated caches and 
servers that store one or more sets of instructions. The term 
“computer-readable medium’ shall also include any medium 
that is capable of storing, encoding, or carrying a set of 
instructions for execution by a processor or that cause a 
computer system to performany one or more of the methods 
or operations disclosed herein. 
I0123. In a particular non-limiting, exemplary embodi 
ment, the computer-readable medium can include a solid 
state memory Such as a memory card or other package that 
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houses one or more non-volatile read-only memories. Fur 
ther, the computer-readable medium can be a random access 
memory or other volatile re-writable memory. Additionally, 
the computer-readable medium can include a magneto-opti 
cal or optical medium, Such as a disk or tapes or other storage 
device to store information received via carrier wave signals 
Such as a signal communicated over a transmission medium. 
Furthermore, a computer readable medium can store infor 
mation received from distributed network resources such as 
from a cloud-based environment. A digital file attachment to 
an e-mail or otherself-contained informationarchive or set of 
archives can be considered a distribution medium that is 
equivalent to a tangible storage medium. Accordingly, the 
disclosure is considered to include any one or more of a 
computer-readable medium or a distribution medium and 
other equivalents and Successor media, in which data or 
instructions can be stored. 

0124. In the embodiments described herein, an informa 
tion handling system includes any instrumentality or aggre 
gate of instrumentalities operable to compute, classify, pro 
cess, transmit, receive, retrieve, originate, Switch, Store, 
display, manifest, detect, record, reproduce, handle, or use 
any form of information, intelligence, or data for business, 
Scientific, control, entertainment, or other purposes. For 
example, an information handling system can be a personal 
computer, a consumer electronic device such as a video game 
controller, a network server or storage device, a Switch router, 
wireless router, or other network communication device, a 
network connected device (cellular telephone, tablet device, 
etc.), or any other Suitable device, and can vary in size, shape, 
performance, price, and functionality. 
0.125. The information handling system can include 
memory (volatile (e.g., random-access memory, etc.), non 
Volatile (read-only memory, flash memory etc.) or any com 
bination thereof), one or more processing resources, such as a 
central processing unit (CPU), a graphics processing unit 
(GPU), hardware or software control logic, or any combina 
tion thereof. Additional components of the information han 
dling system can include one or more storage devices, one or 
more communications ports for communicating with external 
devices, as well as, various input and output (I/O) devices, 
Such as a keyboard, a mouse, a video/graphic display, or any 
combination thereof. The information handling system can 
also include one or more buses operable to transmit commu 
nications between the various hardware components. Por 
tions of an information handling system can themselves be 
considered information handling systems. 
0126. When referred to as a “device,” a “module, or the 

like, the embodiments described herein can be configured as 
hardware. For example, a portion of an information handling 
system device can be hardware such as, for example, an 
integrated circuit (such as an Application Specific Integrated 
Circuit (ASIC), a Field Programmable Gate Array (FPGA), a 
structured ASIC, or a device embedded on a larger chip), a 
card (such as a Peripheral Component Interface (PCI) card, a 
PCI-express card, a Personal Computer Memory Card Inter 
national Association (PCMCIA) card, or other such expan 
sion card), or a system (Such as a motherboard, a system-on 
a-chip (SoC), or a stand-alone device). 
0127. The device or module can include software, includ 
ing firmware embedded at a device. Such as a Pentium class or 
PowerPCTM brand processor, or other such device, or soft 
ware capable of operating a relevant environment of the infor 
mation handling system. The device or module can also 
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include a combination of the foregoing examples of hardware 
or Software. Note that an information handling system can 
include an integrated circuit or a board-level product having 
portions thereofthat can also be any combination of hardware 
and Software. 
0128 Devices, modules, resources, or programs that are in 
communication with one another need not be in continuous 
communication with each other, unless expressly specified 
otherwise. In addition, devices, modules, resources, or pro 
grams that are in communication with one another can com 
municate directly or indirectly through one or more interme 
diaries. 
I0129. Although only a few exemplary embodiments have 
been described in detail herein, those skilled in the art will 
readily appreciate that many modifications are possible in the 
exemplary embodiments without materially departing from 
the novel teachings and advantages of the embodiments of the 
present disclosure. Accordingly, all Such modifications are 
intended to be included within the scope of the embodiments 
of the present disclosure as defined in the following claims. In 
the claims, means-plus-function clauses are intended to cover 
the structures described herein as performing the recited 
function and not only structural equivalents, but also equiva 
lent structures. 
What is claimed: 
1. A method comprising: 
adding an entry to a last-in-first-out (LIFO) data structure 

via a processor executing instructions, the entry com 
prising application state information descriptive of an 
application state of a software application and display 
state information descriptive of a display state of a dis 
play Surface of a touch screen device; 

adjusting a LIFO data structure pointer to reflect a revised 
LIFO data structure state resulting from adding the 
entry; 

receiving a back button actuation indication; 
in response to receiving the back button actuation indica 

tion, restoring the Software application to the application 
state and restoring the display Surface to the display 
state; and 

readjusting the LIFO data structure pointer to reflect an 
original LIFO data structure state that existed prior to the 
adding the entry. 

2. The method of claim 1 further comprising: 
determining a change in the display state of the display 

Surface; and 
in response to determining the change in the display state of 

the display Surface, wherein the change in the display 
state results from a change of a device posture, truncat 
ing the LIFO data structure. 

3. The method of claim 2 further comprising: 
in response to truncating the LIFO data structure, reverting 

at least a portion of the display Surface to a home screen 
upon receiving the back button actuation indication. 

4. The method of claim 2 wherein the truncating com 
prises: 

resetting the LIFO data structure pointer to a bottom of the 
LIFO data structure. 

5. The method of claim 1 wherein the display state pertains 
to a dual display, the dual display displaying a first graphic 
user interface (GUI) of a first software application on a first 
display portion and a second GUI of a second software appli 
cation on a second display portion. 
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6. The method of claim 5 further comprising: 
displaying a first button bar comprising a first back button 
on the first display portion, the first back button corre 
sponding to the first Software application; and 

displaying a second button bar comprising a second back 
button on the second display portion, the second back 
button corresponding to the second Software applica 
tion. 

7. The method of claim 6 further comprising: 
displaying, in a single-display display state, the first GUI 

and the first button bar but not the second GUI and not 
the second button bar. 

8. An information handling system comprising: 
display Surface having a display state; 
a processor executing processor instructions, the processor 

coupled to the display Surface for controlling images 
displayed on the display Surface; and 

a memory for storing a last-in-first-out (LIFO) data struc 
ture and for storing processor instructions, the processor 
executing the processor instructions to add an entry to 
the LIFO data structure, the entry comprising applica 
tion state information descriptive of an application state 
of a Software application and display state information 
descriptive of a display state of the display Surface, 
wherein a graphic user interface (GUI) of the software 
application is displayed on the display Surface, to adjust 
a LIFO data structure pointer to reflect a revised LIFO 
data structure state resulting from adding the entry; the 
processor executing processor instructions to receive a 
back button actuation indication from the display Sur 
face, and, in response to receiving the backbutton actua 
tion indication, to restore the software application to the 
application state and restoring the display Surface to the 
display state and to readjust the LIFO data structure 
pointer to reflect an original LIFO data structure state 
that existing prior to the adding the entry. 

9. The information handling system of claim 8 wherein the 
processor instructions further cause the processor to deter 
mine a change in the display state of the display Surface and, 
in response to determining the change in the display state of 
the display Surface, wherein the change in the display state 
results from a change of a device posture, to truncate the LIFO 
data structure. 

10. The information handling system of claim 9 wherein 
the processor instructions further cause the processor, in 
response to truncating the LIFO data structure, to revert at 
least a portion of the display Surface to a home screen upon 
receiving the backbutton actuation indication. 

11. The information handling system of claim 9 wherein, to 
truncate the LIFO data structure, the processor resets the 
LIFO data structure pointer to a bottom of the LIFO data 
Structure. 

12. The information handling system of claim 8 wherein 
the display state pertains to a dual display, the dual display 
displaying the graphic user interface (GUI) of a first software 
application on a first display portion and a second GUI of a 
second software application on a second display portion. 

13. The information handling system of claim 12 wherein 
the display Surface displays a first button bar comprising a 
first back button on the first display portion, the first back 
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button corresponding to the first software application, and 
displays a second button bar comprising a second backbutton 
on the second display portion, the second back button corre 
sponding to the second software application. 

14. The information handling system of claim 13 wherein 
the display Surface displays, in a single-display display state, 
the first GUI and the first button bar but not the second GUI 
and not the second button bar. 

15. A method comprising: 
adding an entry to a last-in-first-out (LIFO) data structure 

via processor executing instructions, the entry compris 
ing former application state information descriptive of 
an application state of a Software application; 

adjusting a LIFO data structure pointer to reflect a revised 
LIFO data structure state resulting from the adding the 
entry; 

determining when a change of a display state of a display 
Surface of a touch screen device has occurred, wherein 
the change is from a single-display display state to a 
dual-display display state or from a dual-display display 
state to a single-display display state; 

receiving a back button actuation indication; 
in response to receiving the back button actuation indica 

tion when the change of the display state has not 
occurred, restoring the Software application to the appli 
cation state and restoring the display Surface to the dis 
play state and readjusting the LIFO data structure 
pointer to reflect an original LIFO data structure state 
that existing prior to the adding the entry; and 

in response to receiving the back button actuation indica 
tion when the change of the display state has occurred, 
reverting at least a portion of the display Surface to a 
home screen. 

16. The method of claim 15 further comprising: 
in response to determining the change in the display state of 

the display Surface, wherein the change in the display 
state results from a change of a device posture, truncat 
ing the LIFO data structure. 

17. The method of claim 16 wherein the truncating com 
prises: 

resetting the LIFO data structure pointer to a bottom of the 
LIFO data structure. 

18. The method of claim 15 wherein the dual-display dis 
play state pertains to a dual display, the dual display display 
ing a first graphic user interface (GUI) of the Software appli 
cation on a first display portion and a second GUI of a second 
Software application on a second display portion. 

19. The method of claim 18 further comprising: 
displaying a first button bar comprising a first back button 

on the first display portion, the first back button corre 
sponding to the first software application; and 

displaying a second button bar comprising a second back 
button on the second display portion, the second back 
button corresponding to the second Software applica 
tion. 

20. The method of claim 19 further comprising: 
for the single-display display state, displaying the first 

button bar but not the second button bar. 
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